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Civil Engineering Education. 





DISCUSSION. 
BY MR. ALFRED P. BOLLER. 


Without undertaking to cover the whole 
ground embraced in Mr. Waddell’s paper, the 
fruit uf careful study, backed by a post gradu- 
ate experience, there are certain points on 
which too much stress cannot be laid, and 
which I desire to emphasize. 

ist. The standard of admission to techni- 
cal schools should be raised, especially in the 
department of belle lettres, in which now, 
next to nothing is required. English studies, 
composition, grammar, geography, history, 
etc., are out of place ina special school for 
Technical Education,—a preparatory de- 
partment would be a goud adjunct to such 
schools, where a young fellow could get a fair 
training in studies of general culture. 

gnd. The elaborations of the higher matne- 
matics should not be carried beyond reason- 
able proportions since the great bulk of 
students will never have any use for their ap- 
pl'cation. Their time can be more profitably 
employed in the application of practical math- 
ematics, to the practical problems required in 
the performance of actual work. Opportunity, 
however, should be afforded for the specially 
gifted or inclined students to pursue mathe- 
matics as high as they choose to go. Mathe- 
matics carried up to the point of a full know- 
ledge of the Theory of Elasticity, and the ne- 
cessities of Coast Survey Geodetical opera- 
tions, would be as far as should be compul- 
sory for the average student. Over develope- 
ment in mathematical refinementis apt to lead 
a student astray in the belief that engineering 
is an exact science, whereas it is in a large 
part the application of common sense, tem- 
pered by varying conditions of a physical 
nature, or commercial necessity. 

3rd. Some attention should be paid to the 
principles and practice of architecture, as es- 
sential to correct design; engineers a sa rule 
being deficient in a knowledge of taste in build- 
ing construction, or what wonstitutes appro- 
priateness or fitness in mass, proportion and 
color. Other things being equal, they should 
know on what principles to select that which 
is most pleasing to the eye, and appropriate 
for a given purpose in view. 

4th. Thoroughness is essential—a special 
school must live upon its reputation,and not be 
prostituted for the purpose of securing a large 
income. No student should be progressed, 
much less graduated without having performed 
satisfactorily all the work assigned for him to 
do. An institution will soon lose its standing 
when it relaxes the enforcement of its avowed 
requiréments, to say nothing of the resulting 
injustice to its students, and the loss of that 
“ something ’’ which the French call esprit,so 
vital for ‘‘a long pull, a strong pull,and a pull 
altogether,’ in one common interest. 

5th. No matter what system may be adopted, 
its working, after all, is in the hands of the 
corps of teachers, and their individuality is 
more or less stamped upon its mode of appli- 
cation. The best devisable system will turn 
out the poorest kind of results, if in the hands 
of inefficient or inexperienced teachers. 
Teaching does not consist in hearing a lot of 
recitations, but in an intelligent enforcement 
of principles, with their logical bearing upon 
a given end in view. It is thereforeof the first 
importance to make such pecuniary induce- 
ments either in the way of salary or outside op- 
portunity,as to secure capable professors. And 
this is just wherein consists the practical 
difficulty of the. whole subject. Engineering 
being peculiarly a profession of applied 
science, men successful in its pursuits can 
hardly ever be tempted to become teachers, 
even if fitted by temperament to such work, 
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It has therefore been the custom to take young 
men fresh from graduation, and make them 
professors in an active profession of affairs 
which they have never practiced. I must con- 
fess to an inability to see how thissystem can 
be materially changed. It may be tempered 
by a system of outside lecturers, active mem- 
bers of the profession, upon practical topics, 
who can give verv many valuable ideas or sug- 
gestions that would be of great service to the 
students in after life. 

6th. The director of the technical school is 
the fountain head of its administrative and 
educational methods and no pains should be 
spared, and every inducement offered, to se- 
cure the right man for this vital position. 
Few men are gifted with the grace of charac- 
ter, social relations, experience, intellectual 
training, and diplomatic interest,that an ideal 
director should possess. A near approach can 
only be attained by sufficient salary induce- 
ment to tempt those best fitted for the position, 
and I would regard $6,000 per annum none too 
high for such a man. 

It must not be forgotten in discussing this 
subject, that no school can make engineers— 
it can at best give the student only a ground 
of engineering science, that will enable him 
to rise more rapidly inthe world when once in 
contact with actual practice. The engineer 
is born and not made, and only he who has 
the true engineering instinct, will even rise 
beyond the general level of mediocrity. 

It is a mistake in my judgment to give dip- 
lomas at graduation as is now done. The de- 
gree of E.S. or M. E. should be carried by a 
post graduate record, the certificate of |gradu- 
tion being all tnata student should receive, 
after completing his technical course. The de- 
grees would be prizes still to win, and worth 
something when attained. 


BY W. H. BOOTH, MANCHESTER, ENGLAND, 

The field of engineering is now so extensive 
that no man becomes really an expert in every 
branch. Still it would appear that a breadth 
of education is necessary to every engineer 
even should he be intending to become a spe- 
cialist. The great fault in engineering educa- 
tion has hitherto been the neglect of practice, 
and students of engineering may be found who 
are steeped to the lips in text book learning 
and yet who have no ideas of a practical na- 
ture and would find it difficult.to apply their 
knowledge toa practical case, and even when 
they endeavor so to d> they evince so much 
ignorance of facts necessary to be considered 
that their designs are very faulty. An engi- 
neer should certainly be trained in something 
further than mere theory so-called ; practical 
knowledge should be acquired and to both 
should be superadded at least a knowledge of 
materials and market prices, without which no 
engineer dealing with contracts can be held 
efficient. Ignorance of practical detail and 
neglect of common sense precautions are usu- 
ally made apparent in specifications and 
working drawings, which show tothe real en- 
gineer the ignorance of the man who drew 
them up. Anexample of this may be cited. 
An engineer to a large corporation put out 
a design and specification for a structure on a 
pile foundation. He had obtained borings of 
the site and probably, to his own satisfaction, 
came to the conclusion that the piles should 
attain a certain penetration. This he speci- 
fied, and his drawings, nicely colored, showed 
the finished piling all driven down to one level. 
What were the practical results?’ It turned 
out to be impossible to drive piles, of the soft 
timber specified, to within about half their 
length, for the ground was hard and unyield- 
ing and proved one in which piling was really 
unnecessary. The Inspector,or Clerk of Works 
appointed, did not undertand his job,and com- 
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pelled the contractor to drive for an unneces- 
sary time. The result was that almost every 
pile was split from head to toe and no further 
penetration obtained. Money was wasted be- 
eause, though he recognized clearly his mis- 
take,the engineer had not the courage to alter 
his plans, 

In another instance of a similar structure 
designed by an engineer who could realize ex- 
isting facts, it was specified that no timber be 
ordered for piling until it has been proved, by 
actual driving, at the four corners of the 
foundation and other parts, of some dozen 
trial piles, what penetration was really neces- 
sary and possible. The result was that 
timber was bought to correct lengths, that 
each pile was put down to a cearing stra- 
tum and in a sound unsplit condition and 
whilst the first engineer added nothing to his 
reputation, the second at least lost nothing, 
and obtained a cheaper and better work. It 
is to such errors that so much of the ill will, 
felt by contractors towards certain engineers, 
arises, and attempts at scamping are made. 
An engineer’s education should fit him to be a 
man of courage; he should do his best to 
avoid errors, but when an error has been com- 
mitted he should not act the coward to the 
extent, which his specification and contract 
probably admit, of throwing the brunt of the 
loss upon a contractor. This is commonly 
done, however; but an engineer who will not 
manfully own up to his own mistakes deserves 
to be drummed out of the profession to which 
he is a disgrace. 

In the knowledge of materials and market 
prices, too, engineers are sadly lacking, if 
one must judge by the qualities of the ma- 
terials they specify, the sizes and sections 
shown on drawings and the prices at which 
they will accept work. If an engineer under- 
stands prices he will know, when a tender is 
submitted to him at a cost less than that of 
the raw material, that either the contractor 
has made a mistake, or does not. intend to 
do an honest piece of work, or is making a 
sacrifice to obtain a footing, or perhaps has a 
stock of material to be worked off. Now 
though it may not be the duty of an engi- 
neer to save a contractor from loss, and it 
may be his duty to accept the lowest tender, 
he should have such a knowledge of costs as 
will show him that below a certain figure a 
fair and honest piece of work cannot be done 
at a profit, and unless satisfied that there 
are good reasons for so low a tender, he should 
refuse to accept such a one as leading to 
greater expense and trouble in the long run. 

Professional etiquette ought to be a portion 
of every young engineer’s education. He 
should be taught clearly and plainly that 
when acting as engineer he should not soil 
his hands in trade. I do not mean by this 
that trade is low or mean, but that when 
mixed up with contractors he should avoid, 
partiality for certain manufacturers. Con- 
tractors too often find, after they have signed 
a contract thatthe engineer expects them to 
go tocertain parties for their materials and 
by doing so they have to pay perhaps 20 or 30 
per cent. more for their stuff than the price 
on which their tender was based. If they 
purchase where they choose, they speedily 
find that no matter how good may be the ma- 
terial, it comesin for condemnation and the 
Clerk of Works refuses to pass work, however 
excellent, because he knows that this will 
please the engineer. 

When special manufacturers are desired 
this should be plainly stated in the specifica- 
tion and enforced in carrying out. The silly 
clauses of specifications too ought to be ex- 
punged ; they may be thought by some to de- 
note care and excellence, but clauses which 
specify impossible virtues in timber, qualities 
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of iron for bolts, ete., which stand at such a 
price that no contractor would dream of put- 
ting them in his tender, are mischievious and 
should be avoided. 

The foregoing may appear, to some, out of 
place in a discussion on technical education, 
How really important the points named are 
is keenly appreciated by many who have suf- 
fered from the ignorance of them, The igno- 
rant engineer is a worse man to deal with 
than the strict and learned one. His igno- 
rance prevents him from making any con- 
cession ‘to changed circumstances, for he 
knowa not how much to concede or how 
little. 

In proving the knowledge of a student by 
written examinationns, it appears to the 
writer that these should not be the over- 
shadowing events which they usually are in 
England. 

Asthe period of examination draws near, 
there is always an air of excitement about a 
college. Nervous students, often the ablest 
men, fecl as though execution were at hand 
and probably fail miserably. Frequent ex- 
aminations should be held; they lose their 
terrors in this way and are then far truer 
indexes of comparative ability. 

The choice of text books is one intimately 
connected with the practical training of an 
engineer. These books should be something 
more than a mathematical exposition of prin- 
ciples. The works of Rankine, for example, 
are good so far as they go, but they are not 
suited to be put into a student’s hands alone, 
The man who takes Rankine’s works and adds 
a practical appendix or design to each chapter 
will do a valuable service. The engineer who 
is best able to appreciate Rankine is the one 
who has been in practice for some time. 

A student ought to be early taught to asso- 
ciate theory and practical design. American 
books more than others are examples of what 
student’s books should be. A simple mathe- 
matical course ofinstruction in framed struc- 
tures with fancy diagrams carrying suspended 
weights marked W has neither the interest 
nor the value to a student which is possessed 
by the same course applied to a practical 
example which may be a roof or bridge in the 
neighborhood. The difference between the 
actual structure and dimensions figured out 
by the class may be made useful in showing 
how the design has been modifled to suit 
material or even to indicate a possible lack of 
economy or a want of appreciation of some 
factor which should have entered into the de- 
signer’s calculations. 

In the matter of models it cannot be too 
clearly impressed on the guiding authorities 
of a technical college that those should be, as 
Mr. Waddell remarks, intelligently designed 
and properly manufactured. 

The writer has now before his mind the 
boiler-house of a very celebrated college. The 
house is inconveniently and badly designed ; 
the boilers it contains are very far from being 
examples of good design, whilst the engine- 
house close by is too small to allow two men 
to pass comfortably into it. The whole is a 
sample ef what to avoid; yet students from 
tnat college will many of them have few or no 
opportunities of seeing other and botter de- 
signs and may in distant colonies have this 
model in their memories if called on to design 
a steam plant. 

The thorough course of study laid out in the 
paper is excellent, but there are many who 
have in them the making of good engineers 
that cannot afford such a course. Still, for 
such as can afford it, an education thus gained 
would be a far better return than such as can 
be obtained by the prevailing custom of pay- 
ing a heavy annual premium for the privilege 
of sitting on a stool in the office ofa great man 
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who never interests himself in his apprentice 
and teaches him nothing. Such a course is 
simply ruin toa young man who has not the 
courage to insist on being properly employed 
on works. 


In the matter of manual work ia chiefly 
found disagreement between those who, 
believing in special education for an engineer 
are of different opinions as to the nature of 
such an education, Some ineist that the en- 
gineer should be as good a workman in every 
branch of trade as any who may be under his 
authority; but this is clearly impossible; to ac- 
quire a workman's skill in dealing with tim- 
ber, lron and stone, not to mention bricklaying 
and numerous other allied trades, would oc- 
cupy years, and though clearly of advantage 
to any engineer is not reasonably posaible. 
As well demand that the surveyor of a rail 
road be able to take the lead of the most 
powerful navvy in wheeling loaded barrows. 
Indeed in appears likely that a series of good 
workshops, each with atleast one first rate 
tradesman, attached to the college should be 
sufficient in teaching the practical art, though 
the rate of work is best learned by actual 
experience in some manufacturing concern, 
as also are methods of conducting work. In 
the workshop of the manufatturer, too, are 
best learned those essentials to economy 
which embraces the utilization of say one 
pattern for several sizes of machine by very 
slight alterations of the pattern. The casting 
of both cylinders of a locomotive from one 
pattern is a case in point. Such workshop ex- 
perience, however, need not be of great 
duration; a man of ordinary intellect will 
soon grasp the ideas necessary-—-knowing for 
what he is seeking. 

In imparting instruction the instructor 
should not allow students to forget what it is 
they are there to learn, and he should aid 
them rather by hints than direct help. 

When under examination it appears unrea- 
sonable to withhold common pocketbook in- 
formation, such as weights per cubic foot of 
the different materials dealt with in the ques- 
tion. If withheld for the purpose of evolving 
the knowledge of the studert on such points, 
those who cannot recollect these numbers and 
other coefficients, should be allowed to as- 
sume values, forin practice, tables of these 
values are always at hand and to refuse them 
is tocondemn often the best men to failure, 
and to favor asystem of cramming which is 
injurious; when a student understands prin- 
ciples he may be trusted with materials, but 
formule in the hands of him who does not 
understand their signification are hurtful. 
The great aim of all teaching should be to 
lead a student to apply true principles to 
work. 
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AN interesting paper on cadastral surveys 
was read lately at the Institute of Geneva by M. 
Messerley, a geometrician. It appears that a 
survey of the kind was executed many cent- 
uries ago in France. In 1359 Charles V. ordered 
a revision of one which existed, and in 1491 
Charles VIII. made arrangements for a general 
survey of his kingdom. All these surveys were 
intended to aid in the assessment of taxes. 
The survey of Savoy, which was ordered by 
Victor Amadeus in the eighteenth century, 
was also intended to define the limits of es- 
tates, and it is worth recording that Rousseau 
helped in the work. The first cadastral survey 
of the Canton of Geneva was made in 1475, 
when a + gtg war tax had to be levied, but a 
survey of the city was not made until 1732. 
Prussia, which is such a modelof organization, 
has not overlooked cadastral surveying, and it 
may be noted that the direction is in charge of 
the great master of tactics, Marshal Moltke. 
When the Ordnance Survey is complete, this 
country need not be afraid of a comparison of 
plans with any on the Continent.—The Architect 
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(Vontinued from page 4.) 


Highway Department, 

We now come to the Department of High- 
ways, Bridges and Sewers, which has entire 
charge of street surface work (after grading 
and paving stakes are given by the District 
Surveyors), including paving, repairs, clean- 
ing and garbage removal, and also the main- 
tenance of bridges and sewers, 

The chief commissioner of Highways is 
elected every three years by Councils in joint 
convention, He is required to give security 
in the sum of $25,000, and receives an annual 
salary of $4,500, Six assistant commis- 
sioners and one superintendent of bridges, 
each receive $1,800; chief clerk, $2,000; license 
clerk, $1,170; chief clerk’s assistant, assistan 
license clerk, contract clerk, bill clerk, notice 
clerk, stenographer, six superintendents of 
streets and twelve inspectors, each $900, 

The city is divided into six highway districts, 
each of which isin immediate charge of an as- 
sistant commissioner appointed by the Chief 
Commissioner, and each district has two street 
superintendents, 

Opening or Breaking Streets.No street can 
be paved until the sewer has been constructed 
if, in the opinion of the Chief Engineer and 
Surveyor, such street ‘will require drainage 
by sewer ;’’ nor can paving be done before the 
water pipe is laid, In practice also, gas pipe 
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Plate 10,—Old and Standard Curb and Gutter. 


is usually laid before the street is paved. 
There is, however, no arrangement for con- 
certed action by the different engineering de- 
partments. 

Formation of Streets,—The crown or cross 
slope of streets varies according to the pav- 
ing material, but isin all cases a straight line 
from center (or outer rail in streets having 
car tracks) to the curb. For unpaved streets 
it is at the rate of 4 feet, per 100; for Macadam 
or Telford, 3 feet; for stone or composition 
block, 24 feet; and for sheet asphalt or con- 
tinuous concrete, 2 feet. 

The standard gutter (Plate 10) is 5 inches 
deep except at inlets (where it varies from 
7 to 10 inehes, oreven more) and where the 
curb elevations are different for the opposite 
sides of the street, in which case it varies be- 
tween 2 and 10 inches. Sewer inlets or catch 
basins are usually placed at street intersec- 
tions, directly at the corner. 

Sidewalks and Curbing.—Brick is used almost 
exclusively for sidewalk paving, throughout 
the residence portions. In the business streets 
flag-stone is mostly used,though within a year 
or two much granolithic (artificial stone) 
pavement has been put down on “ footways,” 
as they are called here. 


"Copyrighted by the Engineering News Publishing 
Co., 1886. 


¢ 











e 
ef 


oy 


PE Se en 








JANUARY 15, 1887. 


Stone for sidewalks appear to have been 
introduced about 1830, judging from the fol- 
lowing paragraph in “ Watson's Annals of 
Philadelphia,”’ published in that year: " Pay- 
ing footways with flag-stones is a new affair, 
adopted from New York where they have not 
good bricks.”’ 

The bricks are generally laid flat, on fine 
red gravel or bar sand, commonly at right 
angles to the street, though the “herring 
bone” and other patterns are frequently 
seen. The width of the sidewalk-—-or rather 
the space between the carriageway and the 
house line—varies according to the total width 
of the street, as has been previously atated, 
Opposite improved property the whole width 
must be paved, but opposite vacant lots 
where the carriageway ia paved, the sidewalks 
need be paved only 8 feet in width in streets 
40 feet wide or more, and 5 feet in atreeta leas 
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atreeta not yet opened and put down pave 
menta at their own expense; then sell the pro 
perty and free themselves from pecuniary 
liability for the quality and maintenance of 
the pavement, Since the sale of property des 
cribed as fronting on a street, virtually dedi 
cates ao street so far as that property is con 
cerned, the city is thus saddled with much 
poor pavement, though usually so much better 
than that on moat ofthe streeta that it is not 
disposed to attempt to compel its replacement 

Until reeently, any other pavement than 
cobble (or rubble) waa exeeedingly rare in 
Philadelphia, oxeept ina few of the principal 
streets, The Board of Experta appointed to 
report on the city pavements in June, 14H4, 
found that on the 579 miles of paved streets at 
that date, 03 per cent, of the pavement war 
cobble. The remaining 7 per cent, consisted 
almoat entirely of granite blocks, The cobble 
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Plate 11.--Street Paving. 


than 40 feet, provided the remaining space ts 
graded and covered with at least 4 Inches of 
gravel, and crossings of private cartways be 
paved with broad flat stones, hewn and laid 
closely together, or with brick set on edge; 
on roade and unpaved streets the sidewalks 
must be at least 5 feet in width, and be made 
of brick, stone or plank. 

The expense of paving the sidewalks and 
setting curbstones and maintaining both is 
borne by the owners of the ground fronting 
thereon, They are required by ordinance to 
attend to the footway paving and curb setting 


themselves, but if they refuse or neglect it for ~ 


thirty days after notice, the work is done by 
the Highway Department and the cost col- 
lected from them. Curbstones are set and 
sidewalks paved when the street is opened and 
graded, or not, as councils may direct. 

The slope or pitch of the sidewalk must not 
exceed one half inch to the foot. The curb 
must be at least 5 inches thick, 20 inches deep 
and 6 feet long. 

Street Paving.--The first cost of grading and 
paving between curbstones—except intersec- 
tions—and maintenance for three to five years, 
is assessed against the property owners. The 
city thereafter pays for maintenance, includ- 
ing substitution of a different pavement. Pro- 
perty owners may pave streets before their 
acceptance by the city, but the property is not 
thereby released from future assessment un- 
less the pavement is assessable. Speculators 
not infrequently build rows of houses on 


pavements, moreover, according to the ex 
perta’ report, “are laid upon a bed of loamy 
gravel, without any sand,”’ “the size of the 
cobblestones is very irregular, ranging from 3 
to 15 inches in size,” and “the system of re 
pairs consiste in farming out certain districts 
to the lowest bidder, who contracts to keep 
the districts in good order during the calender 
year fora lump sum.”’ Consequently, as may 
be imagined, the surface is very irregular and 
well-nigh impossible to clean thoroughly. 

The bottom of the gutters consists generally 
of flat stones about 10 inches wide and 3 to 6 
feet long, 5 to # inches below the top of the 
curb; sometimes of brick set on edge at right 
angles to the curb, but this is no longer al. 
lowed in new construction. 

The appropriation for gutter stones this year 
contains the proviso “ that in repairing gutters 
where the present gutter stones from one 
street intersection to the next, are unfitted for 
the purpose, the Chief Cammissioner of High- 
ways may pave said gutters with granite 
blocks and pitch cemented joints.”’ 

Since 1881 it ias been unlawful to pave with 
cobble or rubble pavement (except between 
rails on horse-car tracks,) and the cobble 
stones are very slowly being replaced, chiefly 
by granite blocks. 

An ordinance passed in 1857 provides that all 
street railway companies “shall be at the 
entire cost and expense of maintaining, pav- 
ing, repairing and repaving that‘ may be 
necessary upon any street that may be oceupled 


by them,” and one in 1860 that wheneverany 
paagengor railway company shall hereafter be 
made or laid down in the city of Philadelphia, 
or Whenever any partor portion of any such 
railway now laid down shall be relaid, the 
nides thereof ahall be paved with cubleal 
blocks of granite laid on each side of the rail 
to the extent of the lines of eaid railway seo 
laid or relaid within the limita of the eity 
hut these laws were evaded or so poorly 
enforced that in 1476 an ordinance was passed 
authorizing and inatrueting the Chief Com 
thinsioner of Highways to notify the several 
jiineenger railway companion to repave and 
repair from curbetone to curbatone the streeta 
upou which their tracks are laid,in accordance 
with these ordinances, and avaty Un ised), the 
Chief Commissioner shall requite each pas 
renner railway company lo repair with Belyian 
blocks that portion of the atreet between thet 
tracks and the curb line, for a distance of at 
least one mile of their line each year until the 
work is completed, Little attention, however, 
soctin to have been paid to these Inetructiona 
until recently when some repaving has been 
done by the railway companies, but there Is 
atill an unsettled controversy between them 
and the Highway Cotmimlesionet 

Vin'e 11 shows the method of construction 
for granite blocks, sheetasphalt and macadam 

The specifications for granite block pave 
ment with piteh cemented joints, are as 
follows 


Abstract of Bpecificationas for Paving Btreeta With 


Granite Blocks and Piteh Comented Joints 
———— 


Phe street shall be exeavated and eraded from eurh 
to curb, aecurately lo seul grade, 15 lneches below the 
flnished grade, then covered with sharp foundation 
#ravel that containe not more than 16 per cont, of dirt 
loam, Clay, and soft material, Thies foundation graye 
shallbe appliod in sulflelent quantity, and thoroughly 
compacted by rolling of ramming until the new eur 
face, from curl to eurh, is exactly 9 inches below fin 
ished grade. sharp washed paving ean l or gravel aball 
then be spread upon the compacted foundation wravel 
to the requisite depth, and the granite paving blocks at 
ones put io piace, being set vertically on edge tn alone 
contnet with each other, and in straight rows equare 
across the street, Care shail be taken that blocks in the 
same row are of the same thickness and the same 
depth, and that blocks In adjoining rows are 80 @et as 
lo break joifttts by 4 apace of not lewe (han 2 lncehes, and 
that all blocks are so set that when thoroughly rammed 
they will be brought to the exact grade and wive 
the desired form to the finished surface, making 
jointe generally one halfineh in thickness 
point exceeding | ine in thickiess 

The freshly laid pavement shall be kept dry, the 


and at ne 


joints between the blocks filled at once with clean, dry 
pobblies, and the pavemen” weil rammed three times 


with 66-pound rammers, until no further settling o 
curs under the ramming, While being rammed, the 
joints shall be kept well filled with dry petites, and 
any Dloeks that do not conform to the exact grade 
shall be reset and rerammed 

Immediately afier the final ranming, the pebtiles 
shall be avwept cut to a depth of one hall ineh from the 
top of the pavement,and the joints flooded ontirely 
full with hot paving coment, applied in liquid torm 
and applied until the joints will receive no more 

While the paving pitch is etill hot, dry eand of 
gravel shall be epread very thinly over the entire eur 
face of the pavement, 

Should the paving pebbles be delivered Wet, orshonid 
they become wet alter they are delivered on the ground 
or should the weather be damp while the paving i- 
being done, the pebbles shall be artificiaily heated 
thoroughly dried, and kept dry until they are flooded 
with paving cement. Granite block paving must pot, 
under any cireumetances, be done in Wet weather, aod 
under no circumetances Must wet of molest pelties be 
flooded with paving cement. 

The foundation gravel shall be sharp, free from top 
soll. rubbish and perishable material. and contain. vy 
weight, not more than 15 per cent, of clay, loam, dust 
and material that will make mud, or be displaced by 
slowly running water 

The paving sand or gravel shall be sharp. clean, free 
from top soil, rabbish, and perishable material, and 
contain, by weight, not more than 6 per cent,of clay 
loam, dust, a04 material that will form mud, or te dis 
piaced by slowly running water. 

The granite paving blocks shall be equal in quality, 
for paving purposes, to the best Gulacy or best Cape 
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Ann granite. In size,they shall be from 6 to7 inches 
in depth, 3% to 44¢ inches in width, 8 to 12 inches in 
jeng bh, faces not warped, straight, free from bunches, 
depressions, and inequalities exceeding one-balf inch. 
The faces shall meet at right angles, and the corres- 
ponding dimensions of opposite faces shall not vary 
more than one-half inch. 

The paving pebbles for filling joints between the pav- 
ing blocks shall be quartz, hard, clean, well washed. 
and not easily crushed, * to % inch, in diameter en- 
tirely free from dust, dirt, and foreign material. 
thoroughly dry when delivered, and in every way ac- 
ceptable to Chief Commissioner of Highways. 

The paving pitch, which must be satisfactory to the 
Chief Commissioner of Highways, prepared in sucha 
way that it can be easily applied in the liquid state 
when artificially heated, and will not in any event be- 
come liquid or adhesive under the greatest heat from 
the sun’s rays. 

The contractor stall be skilled and experienced in 
the kind of work bid fer: shall employ skilled and 
experienced men, satisfactory to the Chief Commis- 
ioner of Highways, and shall give daily personal su- 
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pervision to the work; he shall erect and maintain all 
necessary barricades, red lanterns, and danger signals, 
and will be held responsible for any accidents that may 
oceur by reason of the work. 

All work and material shall be satisfactory to the 
Chief Commissioner of Highways. The contractor 
must maintain the pavement for three years from the 
date of its completion, and within ten days ef award of 
contract must deposit with the City Solicitor real e tate 
security in one-half the amount of the contract. 

Failure at any time to fully, faithfully, and promptly 
execute the work and supply the necessary material, 
will authorize the Chief Commissioner of Highways to 
declare the contract forfeited, or, at his option, to pur- 
chase material and tools and employ others to do the 
work, and deduct the cost thereof from the amount set 
apart, or deposited as security for the contract. 

Payments in assessment bills on abutting property 
will be made as each full square is completed. Pay- 
ments for intersections in warrant on the City Trea- 
surer, will be made upon the total completion of the 
work, 

The contractor, at his own expense, shall obtain from 
the District Surveyor all necessary stakes, grades, 
measure nents, and certificates. 


The cost of such pavement in Philadelphia 
varies, but the average is probably not far 
from the estimate of the Board of Experts, 
viz. : $2.60 per square yard. 

On streets in the residence portions where 
the travel is light, the joints in granite block 
pavement are usually filled with clean paving 
sand instead of pebbles and pitch. 

Although not mentioned in the specifica- 
tions, it has recently been the practice to 
make the middle two-thirds of the surface (in 
streets not occupied by railways) 2 inches 
higher than the fixed grade, to allow for 
settling. From the outer lines of this ele- 
vated middle portion, the slope is uniform to 
the fixed grade of the gutter at the curb on 
either side, as shown in plate. 

Asphalt block pavement is laid substantially 
as granite block, with joints filled with bar- 
sand. 

The construction of sheet asphalt pavement 
is shown in plate. The cost is about $2.50 per 
square yard. 


The construction of niacadam pavement is 
shown in Platell, When the macadam is to 
extend from gutter to gutter and the street 
curbs are set, the gutters for a width of not 
less than 3 feet shall be paved with rectangu- 
lar stone blocks, as shown. The finished 
grade of the macadam portions must be uni- 
formly 2 inches above the specified grade so 
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that after;the road has been in wear from six 
to twelve months the surface will still be up 
to the latter. All rolling shall be done with 
a roller, weighing not less than one gross ton 
per lineal foot of bearing surface. The price 
paid for macadam is considerably less than 
the estimates of the Board of Experts, viz. : 
$1.75 per cubic yard. 


(TO BE CONTINUED). 
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Proposed Metallic Tie Joint, 


This it a type of metallic tie and rail-fasten- 
ing proposed in connection with the building 
of railroads in China. The tie itself is practi- 
cally identical with the form of steel tie now 
successfully in use on German railways. 

But the fastening is an adaptation of the 
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A Proposed Metallic-Tie Joint. 


well known Fisher Rail Joint. The cut ex- 
plains itself; the ordinary American splice- 
plate is employed at joints with a U-bolt pass- 
ing through the tie and two special washers 
which hold down the foot of the splice plate 
and rail. Between joints, the U-bolt and 
washers made to catch the foot of the rail 
alone, would be used. For passing around 
curves, a special bolt with a shoulder on one 
vertical limb and a slotted hole in the tie, has 
been devised. 
The present cost of this tie complete would 
be,—in iron $4.40 each, and in steel, $4.65. 
I 
Regulations for the Engineering Depart- 
ment of the South Pennsylvania Rail- 
road during Construction, 


I. Organization. 

1. The Chief Engineer will have exclusive 
control of this Department. 

2. He may be aided by a Consulting Engi- 
neer, without executive powers, and an As- 
suciate Engineer, acting under his immediate 
direction, to whom all official communica- 
tions from subordinates should be addressed, 
and whose orders eccneerning the work, or 
matters thereto appertaining, shall be re- 
ceived as authoritative. 

3. The Associate Engineer shall be aided by 
such a staff of Division Engineers, Principal 
Assistant Engineers, Draughtsmen, Clerks 
and other helpers as shall be approved by the 
Chief Engineer. 

4. Each Division Engineer shall have charge 
of the construction of about thirty miles of 
road, in sections approximating one mile long 
and Subdivisions composed of from six to ten 
sections. 

5. Principalf‘Assistant Engineer may be ap- 
pointed to special charges, such as important 
structures, the compilation of records, the 
preparation of plans and the like. Where 
such charges fall within the territorial limits 
of a Division Engineer, strict definition of re- 
sponsibility will be made and hearty co-opera- 
tion expected. 

6. Division Engineers shall have power to 
employ one Draughtsman for the Division 
Headquarter Office, and such Resident En- 
gineers, Inspectors, Time-keepers, and other 
helpers, on the line of road, as may be ne- 
cessary for the proper conduct of the work for 
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which they are immediately responsible, sub- 
ject beforehand to the approval of the As- 
sociate Engineer ; and to suspend or discharge 
such employés for sufficient cause. ‘The 
power of removal should be exercised dis- 
creetly, and seldom without reference to the 
Associate Engineer. 

7. Each Resident Engineer shall be aided by 
one Rodman, competent to use transit and 
level, two Tapemen and one Axeman, until the 
line is cross-sectioned. Thereafter one Tape- 
man may be dispensed with. Special assign- 
ments of force will be made, when necessary, 
to Divisions which include large tunnels. 
Each Resident Engineer shall have power to 
appoint, suspend or remove his own subordin- 
ates, subject to the approval of the Division 
Engineer. 

8. Good discipline and orderly management 


require that all official communications, 
verbal or written, shall pass from the superior 
to his immediate subordinate, or from the 
subordinate to his immediate superior. 
Should any emergency necessitate a devia- 
tion from this rule, the party intermediately 
concerned should be informed of it. 


II. Preparatory Work. 


1. First of all, Division Engineers shall cause 
the center line of location on their respective 
Divisions to be accurately retraced, estab- 
lished, and test-leveled. 


2. This done, they shall furnish promptly to 
the Associate Engineer a map in duplicate of 
their respective Divisions, scale 400 feet to an 
inch, one copy to be on mounted drawing 
paper, the other on tracing linen, showing 
tae center line and proposed Right-of-way 
boundaries in red; intersected and adjacent 
property lines with names of owners, political 
boundaries, contours, streams, roads, wood- 
land, buildings, and other objects proper to a 
working map, in black; also a profile, simi- 
larly duplicated, to ‘“‘ Plate A’’ scale, upon 
which shall be marked the estimated quan- 
tities in each cut and fill, the character of the 
material, the alignment corresponding to map, 
and the proposed grade line, the latter to be 
penciled on the paper duplicate and drawn 
very finely on the tracing in red, with its rates 
per centum and elevations of change points 
clearly figured. 


3. The paper copy of each of said duplicates 
will be returned, with such alterations as the 
Chief Engineer may think proper to make or 
approve, and endorsed with his approval, or 
that of his Associate, tothe Division Engineer, 
who shall place them on file in his office. 


4. Thereafter no change of line or grade will 
be permitted, excepting upon compliance with 
the like form of procedure, namely: The sub- 
mission of duplicate drawings of the change 
proposed, and the return of copies approved 
by the Chief Engineer or his Associate. 

5. Division Engineers shall cause to be pre- 
pared for each of their Residents copies, from 
the foregoing approved map and profile, ofthe 
respective Subdivisions, and also a pencil 
record of location, in the following formn, to be 
ealled the ‘Location Record, Div. No..., 
Subdiv. No... :”’ 
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6. In the station column, transit points 
should be marked with a circle, as usual, and 
turning points inclosed with a,triangle in ad- 
dition to the circle. Directly below every 
turning point record the note should be made, 
“B.S. to...,” indicating the backsight 
point; and in the deflection column should be 
recorded the total deflection, at each turning 
point, from the range of backsight to that of 
foresight. By means of such a record the line 
can in future be retraced, not only over the 
same points, but, failing one or more of them, 
with the same angles used on the establish- 
ment of location. 

7. The alignment column must show the 
calculated course and the length of each tan- 
gent, thus: N. 64° 35’, W.—3,972 feet; and the 
degree, length, angle, and apex distance of 
each curve, thus: 5° C. R. (or L.)—650 feet; 
angle, 32° 30’; A. D. 334 feet. 

8. The column of remarks should contain 
notes of benches, land, stream, timber, and 
road lines, and other matters of interest relat- 
ing to the line or the work to be constructed. 
The cross-section columns should be reserved. 
Stations should be entered on every third line 
of the book only, thereby recording about 800 
feet per page, to provide for subsequent ad- 
ditions. 

9, The original book from which the copies 
are made, should be retained by the Division 
Engineer. 

III. Right of Way. 

1. Division Engineers shall next cause the 
necessary surveys for Right-of-way to be 
made, and maps thereof to be prepared on 
“Topography ”’ paper, scale 200 feet to an 
inch, showing the plan of land to be taken, 
the contents of severalties in acres and hun- 
dredths, the Township, County and State 
wherein situated owners’ names, road cross- 
ings, streams, buildings, woodland, meridian 
line, and other objects needful cr useful in 
such an exhibit. 

2. These maps shall be consecutively num- 
bered, and shall have a blank margin 2 
inches wide on the left edge, that they may 
be bound in volumes for the Company’s ar- 
chives. When more than one property is rep- 
resented on a sheet, the severalties shall be 
designated by the sheet number and an annex 
letter, **a *” **b,"" ete. 

3. Division Engineers shall furnish to the 
Land Agent appointed bythe Company, when 
requested by him, a tracing from these maps, 
numbered and sub-lettered to correspond with 
the original, together with a description of 
each property, for incorporation with the 
deeds. 

4. Currently with the purchase of Right-of- 
way, or as soon thereafter as more important 
service shall permit, Division Engineers shall 
cause the boundaries of the Company’s prop- 
erty to be marked by corner and line stones, 
or other durable monuments. This should be 
done before ground is broken, if possible, and 
said monuments should be carefully main- 
tained during the progress of construction. 

5. Division Engineers, in laying out pro- 
posed land purchases on the maps prescribed 
in (II, 2), should provide amply for station 
grounds, extra tracks, borrow pits and spoil 
banks, and call attention thereto, by explana- 
tory notes on said maps. 

6. The lay-out shall be for a double-track 
railroad,tracks 13 feet between centers. 60 feet 
shall be the minimum width taken in any 
case, without the express approval ofthe Chief 
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Engineer or his Associate; and, as a general 
rule, a berm 12 feet wide on each side of the 
road formation shall be included in the Com- 
pany’s Right-of-way. 

7. The Company’s boundary line shall gen- 
erally be parallel to the center line of the 
of the railroad, and Right-of-way widths 
shall change by jogs square to said center 
line, excepting at the bounds of severalties, 
where changes of width should be located, 
whenever convenient, and conformably to ex- 
isting land lines. 


IV. Final Preparations For Construction. 


1. The center line having been established 
and test-leyéled, agreeably to (II, 1), it should 
now be gone over with the level very carefully, 
setting stakes at “grade’’ points and at 
changes of surface necessitating additional 
cross-sections, marking the variations on the 
backs of center stakes. noting the elevations 
of roads, stream beds and high water lines, 
and making new bench marks at intervals of 
about 1,000 feet, preferably near the sites of 
structures and heavy cuts,where most needed, 
and out of the way of proable disturbance. 

2. Then traverse the line again with the 
transit, over the old points and with the same 
deflections recorded on the establishment of 
the location if found correct, trueing the in- 
terpolated stakes last set by level, and placing 
and referencing center plugs at “grade”’ 
points, grade summits, and where ever else 
they are likely to be convenient during con- 
struction. 

3. Any discrepancies in line or level with 
former work, discovered during these opera- 
tions, should be reported immediately to the 
Division Engineer. 

4. Slope staking follows next in order. Di- 
vision Engineers shall personally ascertain 
the probable character of the material in ex- 
cavations, boring or sinking tests pits when, 
in their judgment, the importance of such 
knowledge warrants it;and they will instruct 
their subordinates as to the formation slopes 
to be adopted in every questionable case. 

5. In addition to setting the usual grade and 
slope stakes, the ground should be cross- 
sectioned a sufficient width to provide for 
possible slips, future changes of slope, or a 
four-track road. Stakes or plugs should be 
firmly driven at these limit points of observa- 
tion, whether the work bein cut or 4ll, in 
range crosswise with the center and slope 
stakes, which should always be placed at 
right angles to the road axis, their distances 
from center line and elevations as to grade 
being noted for record, and for use if needed 
subsequently. They may prove to be very 
convenient during construction at cuts through 
uncertain material, and when measuring for 
estimates. 

6. On hillsides where the road bed is partly 
in excavation and partly in embankment, its 
dimensions shall be compounded to those 
given in the standard drawings for excavation 
and embankment. 

7. Borrow pits, grading at stations, ditches, 
and all other incidental excavations, should 
be staked and recorded with the same exact- 
ness as the road formation. They should be 
worked ina regular manner,so as to be 
readily measured, and present a shapely ap- 
perance after completion. 

8. Masses of rock, found in cuts, and isolated 
from the slopes. should be measured and re- 
corded in the proper books and shown in the 
cross-section drawings. 

9. Tne accurate establishment and subse- 
quent protection of tunnel lines should claim 
the early personal attention of Division Engi- 
neers. They will be duly authorized by the 
Chief Engineer to acquire the temporary use 
of ground for observatories and guide lines 
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outside the Company’s Right-of-way, when ex- 
pedient to do so. 

10. The alignment and levels at Tunnel sites 
should be retraced and repeated until the pos- 
sibility of error is reduced to an unimportant 
minimum. Such work is best done early in 
the day, while the air is equable and free from 
refractory currents. 

11. Resident Engineers shall personally at- 
tend to the staking of all foundation pits. Be- 
fore masonry is started, the Division Engi- 
neer should inspect such pits and assure him- 
self, by sounding or otherwise, that they are 
of sufficient depth and firmness. When judged 
prudent, the bottom earth should be com- 
pacted with rammers. 

12. Currently with the foregoing operations, 
the Location Record, prescribed in (II, 5), 
should be perfected by the addition of the 
cross-section notes, and the later line and 
level notes, and all permanently entered in 
ink. 

13. Division Engineers should traverse their 
charges weekly. Resident Engineers should 
be constantly on the line by day, excepting 
when foul weather or important office work 
prevents. They should give grade and line 
weekly, and whenever asked by Contractors 
They are thus in the way of correcting errors 
at the outset, of instructing Foremen seasona- 
bly to prevent errors, and of ascertaining the 
various character of material for estimates, to 
the furtherance of the work and the due 
service of the Contractors, who should not 
have reasonable ground for dissatisfaction 
with this Department. 


(TO BE CONTINUED). 
a = 


Here and Abroad, 


Among the public documents which Con- 
gressmen are scattering broadcast is ‘‘ Con- 
sular Reports of Labor in Foreign Countries.”’ 
It is an interesting Document, and cught to 
be in every bookvase in the land. Each of the 
volumes shows with much fullness the vondi- 
tion of laboring men abroad, and the wages 
paid in different countries. We append a 
table gleaned from the elaborate series of 
weekly wages in Europe and in this country: 

England 


and Ger- Aus- Wash- 
Wales. many. tria. ington. 


BrickleyerS.. 200.2 cccscsssce $7.56 $4.21 $355 $24.00 


Hodcarriers .........c.scgs-ss- 694 2389 23.48 19.80 
MA@SODS...-...--2sseeeeeeeeeee es 7.68 40% 3.73 22.00 
Carpenters.......-.....-sseeees 7.16 416 5.10 17.50 
Prickmakers...... ....-.+.---. 7.00 7.00 6.20 17.40 
IE soko uds sweden vec ceca 5.50 3.32 3.50 16.50 
COUNTED 665 cc vec esscccade: <agece 7.50 3.97 3.64 12.00 
Street railways................ 6.09 3.44 3.68 13.50 
PURMROED caves ve coweseccacicccses 7.17 tana 4.85 18.00 
Laborer .. «++. .-s ee eeeeeecerees 4.70 3.11 3.00 10.50 


The perusal of this table is highly satisfac- 
tory, especially in view of the kindred fact 
that almost every one of the necessaries of life 
are cheaper ts-day in Washington than they 
are in London, Paris, Berlin or Vienna. On 
the whole, we begin the new year in a hopeful 
state, and trust that the favorable condition 
may continue indefinitely.— Washington Post. 
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ACCORDING to experiments by L. C. Levoir—-Journal 
Chemical Society—the hardening of Portland cement 
depends on the disruption of each granule of the 
eement after it has been baked and moulded: it is 
then covered with moisture and calcium. carbonate: 
colloid silicates are also formed, which are gradually 
converted into crystalline modifications, a change de- 
pendent on the temperature. Experiments are quoted 
to show that the silica plays the most important part in 
the process. Cements, otherwise good, were shown to 
give efflorescent deposits on their surface, some of cal- 
cium sulphate due to the sulphur of the coke used in 
the manufacture, others of sodium carbonate, from 
the conversion of sodium silicate into carbonate by ac- 
cess of air. 





The Growth of Population in American 
Cities, 

We are indebted to Mr. Rudolph Hering, 
Engineer of the Drainage and Water Supply 
Commission of Chicago, for the accompanying 
diagram and table, which will be contained in 
the Report of the Drainage and Water Supply 
Commission. It was prepared in order to deter- 
mine what future population of Chicago, it was 


Locatity. 1790 


New York. including suburbs 
Philadelphia e = 
Chicago 

Boston 

dt. Louis | 

Cincinnati 


40,182 


* Not given in any available census report. 


1800 


69,297 
61,009 


24,937 
925 
* 
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Brooklyn, Jersey City, Hoboken, Newark and 
other suburbs, and Chicago the territory from 
Hyde Park to Evanston. The diagram shows 
that the character of growth of the different 
cities permits them to be divided into two dis- 
tinct classes, Philadelphia, Boston, St, Louis 
and Cincinnati show very much the same 
character of increase and represent by com- 
parison the more conservative communities, 
New York and Chicago on the other hand 


1810 1820 1830 1840 1860 


108,240 
111,210 


145,490 
235,637 


238.799 766,720 
188,797 432,328 
45 33,462 
70175 233,723 
5.852 81,311 
24,831 158,435 


33,250 49,889 
1,400 4,928 
| * 9,642 


t Interpolated, the census enumeration being evidently in error. 


t Estimated. 
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TIME IN DECADES . 


Growth of Population in American Cities. 


Notes:—The Chicago center includes Chicago, Hyde Park, Lake Cicero, Jefferson, Lake View, Evanston, Niles, 


Norwood Park, Calumet and part of Lyons and Worth. Th 


Jersey City, Hoboken, Newark, the Oranges, 


y; »ortion of Westchester and 
suburbs. The Philadelphia center includes Philadelphia, Camden and adjacent suburbs in New Jersey. 


e New York center includes New York, Brocklyn, 
Queens Counties and other a. 
e 


Boston center includes Boston, Charlestown, Cambridge, Somerville. Newton, Waltham, and other adjacent 


suburbs. 
adjacent suburbs. 
suburbs, 

Census of 1882, 1884 and 1886, 


proper and economical to provide for at 
present in designing works for the sewerage 
disposal and for the extension of the water 
supply. 

As the diagram, which is simply a graphical 
representation of the figures contained in the 
table, shows several points of more general 
interest, independent of the above question, it 
is communicated at the present time. 

It represents by curves the population of 
the largest cities in the country since 1790, not 
as usually quoted from the census, giving the 
population of certain arbitrary areas with 
political boundaries fixed by law, but as virtu- 
ally making up the population of the respec- 
tive municipalities by including adjacent 
towns and natural suburbs. This method 
is the only one which enables the true 
growth of the great centers to be realized. 

The New York center includes naturally 


The St. Louis center inciudes St. Louis, Kirkwood 


, Webster Groves, East St. Louis, Venice and other 


The Cincinnati « enter includes Cincinnati, Covington. Newport, Miil Creek and other adjacent 
Full lines represent population compiled from U. 8. Census Reports and from the Chicago 
Dotted lines represent estimated population. 


hool 


show not not only a remarkable resemblance 
to each other as compared with the rest of the 
cities but form quits a contrast to them and 
might be called the more progressive commu- 
nities. The diagram finally indicates the 
time when the Chicago curve, which was the 
lowest one prior to 1864, intersected in turn 
those of St. Louis, Cincinnati, Boston, and 
that there is a high degree of probability of 
its intersecting the Philadelphia curve in or 
before 1891, i. e., in four years from now, after 
which Chicago will be the second largest 
center of population in America. 


on a 


A HUGE iron reservoir is being built at a remote spot 
in the outer harbor of Amsterdam for the storage of 
petroleum. It will be nearly thirty-three feet in 
diameter and of the same depth, and is calculated to 
hold 1,740,000 gallons. 


1,332 711 
599,773 
122,732 | 
334,240 
186,241 
227,583 
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Emery Mines of Asia Minor 


The American Consul Mr. Stevens, of 
Smyrna, reports that the principal emery 
Mines of Asia Minor are confined tothe dis- 
tricts of Thyra and Aiden, although emery 
stone is found in nearly all parts of Asia 
Minor, and not unfrequently in the remote and 
almost inaccessable regions of the interior, 
where the natural obstacles are too great to 


Tables Showing the Growth of Several Population Centers in the United States. 


“e ] 
1870 1880 1885 | 


| 
1886 1905-1915 


2,303,586 | 
894.912 | 21,000,009 
572,550 | 
544,271 | 
379,149 | 
345,684 | 


1,760,192 
706,811 
321,460 
424,174 

1267 ,614 
283,166 


613,263 


anaes 


offer, any inducement to the miner. ‘The most 
important mines in the district mentioned sre 
the Tchavus, the Hassan Tchavuslar, the Al- 
adjali-Tchiflik and Kourchak, the Halka, the 
Akdere, and the Gurnush Dogh. There is 
another mine near the Milassa, the stone from 
whichis brought for shipment toa place on the 
coast called Kuluk, near the Gulf of Mendalio, 
and is either shipped directly from that place 
to foreign markets or brought to Smyrna in 
small sailing crafts for reshipment. When 
well picked and freed from unsound ore and 
rubbish, the emery from the Tchavus, Hassan 
Tchavuslar, and Aladjali-Tchiflik mines is of 
good and nearly equal quality. The Akdere 
stone is not so much sought after, while that 
excavated near Milassa, the largest part of 
which finds purchasers in the United States, 
is of inferior quality, the grain being smooth, 
and a aconsiderable quantity of magnetic iron 
entering into its composition. The amount of 
stone annually shipped from Smyrna to Great 
Britan, the United States, France, Germany 
and Belgium, averages 7,000 tons, the relative 
quantity consumed in each country being in 
the order named. The process of extraction is 
as follows:—The mines are opened by wells 
and galleries, and the stone is obtained in most 
instances by blasting, gunpowder and dyna- 
mite being freely used to extract it from be- 
tween blocks of marble or masses of granite. 
The overseers and principal workmen at the 
mines are Italians, who are paid at the rate of 
3s. 6d. a day, while the native workmen only 
receive about half this amount. Theemery is 
picked daily at the mines as fast as it can be 
extracted, in some cases not one-half the 
quantity being selected. Itisthen conveyed 
by camels to the nearest railroad station, and 
thence to Smyrna, where it is generally picked 
again previous to shipment. When the mines 
are situated on heights inaccessible to camels, 
the ore is brought down to the plains by 
donkeys; and if the pieces are too large to be 
carried by camels, they are brought to the 
station in carts drawn by buffaloes. The mines 
are worked upon the strength of concessions, 
termed jfirmans, granted by the Imperial 
Government for a period usually of ninety-nine 
years or, in cases where the emery has been 
found on nacouf property—that is, property 
belonging to the Turkish religious institutions 
—by special permit of the department at Con- 
stantinople that administers the nacou/ estates, 
and exacts payment to them ofso much per 
quintal. A jfirman or concession during the 
period itis in force can be sold, transferred, 
and transmitted by inheritance, like other 
property, in Turkey, provided due notice be 
given by the Department of Mines at Con- 
stantinople, and authorization formally 
obtained. 
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The Atlas 100-Ton Floating Crano. 





This crane, which was constructed for the 
Mersey Dock and Harbor Board, by Sir W. G. 
Armstrong, Mitchell & Co., Limited, of New- 
castle-upon-Tyne, has ajib of sufficient rake 
and keight to command the hatches of the 
largest ocean steamers, and is also adapted for 
lifting dock gates in and out of place for re- 
pair. For this latter purpose it was neces- 
sary to provide lifting power for 100 tons, with 
a projection of about 6 feet over the side. ‘The 
extreme rake of the jib is 49 feet, which gives 
a projection of 22 feet 6 inches over the out- 
side of the fender timbers, when the jib is 
athwartship, and the weight which can be 
lifted at this rake is 30 tons. Any load be- 
tween 30 and 100 tons can, of course, be lifted 
at an intermediate rake, The crane is 


mounted on rollers, running on a roller path 
fixed on the top of a circular girder built into 
the barge, and the steam engine by which the 
lifting, turning and “ topping ”’ gear is guided 
is planted on the crane, and revolves with it. 
To avoid the inconvenience of using an un- 
necessarily heavy block and chain when lift- 
ing moderate loads, the crane is furnished 
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with two purchases, one for loads up to 30 
tons, and the other up to 100 tons. 

Great attention has been paid to the pro- 
vision for counterbalancing the load lifted by 
the crane, so as to avoid change of trim in the 
vessel as .the crane turns, and as the weight 
upon it varies. The plan adopted is a com- 
bination of fixed and shifting ballast, so de- 
signed as to reduce the weight of the latter to 
a minimum, and so facilitate its manipulation. 
Water is used for the shifting ballast, a cen- 
trifugal pump driven by an independent en+ 
gine being provided for pumping it from the 
front tank to that at the rear, while it returns 
by gravitation. 

The barge upon which the crane is mounted 
is 130 feet long and 48 feet beam, the draught 
being about 5 feet 6inches. Twin screws with 
independent engines are used in order to give 
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One Hundred Ton Floating Crane. 


greater handiness, and the after body of the 
barge being of twin form, the screws are well 
prptected from injury when lying alongside a 
quay or another vessel. The forward part of 
the barge is strengthened, and a bed is 
formed on the deck on which a heavy load 
ean be deposited. The speed over the mea- 
sured mile was a little over five knots per 


hour. The Engineer believes that this is by 
far the most powerful floating crane in the 
world. 

: —— 

Tue “‘facts’’ which appear from time to time 
respecting the Panama Canal continue to be 
very contradictory. M. Beyeler, a Swiss en- 
gineer, formerly engaged onthe Panama canal, 
has recently published some more ‘Truth 
aboutthe Panama Canal.’’ He givesthe ex- 
cavation work. as now estimated, of each of 
the twelve sections of the canal, and the 
quantities excavated in each. The total ofthe 
estimate is 131 millions, and that of work done 
16 millions of cubic metres. Buttothe gross 
amount have to be added 20 million cubic 
metres for auxiliary works and construction of 
dams, and an estimated outlay of $20,000,000 for 
the great weir at Gamboa. He says that since 
the spring of the present year hardly any work 
has been exec aaa along the line. M. Charles 
de Lesseps stated, in March last :—‘‘I am quite 
sure that for the whole of 1886 the average per 
month will be over a million cubic metres, and 


that at first there were only 100 million cubic 
metres, to excavate.’’» M. Beyeler states 
the expenditure to date “for seer 
amounting to 16,000,000 cubic metres,’ 542, 
516,440f., the cost required for commpieaoe at 
1 625, 000, 000f., and the interest and burden on 
shares and obligations, assuming the progress 
of the work to be at the rate of 7,000,000 cubic 
metres per annum, or 1, 230,000,008. ‘giving & 
total of nearly $680,000, 000, 
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in American Cities 


Weare moving our office this week into more 
roomy quarters, but still remaining in the 
Tribune Building. Asa consequence matters 
are in a very confused condition, some of our 
letters and copy have gone estray and work is 
being done with the carpenters and painters 
busy about us. We trust our readers and cor- 
respondents therefore, will pardon any short- 
comings or apparent neglect, 
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It is with pleasure that we once more greet 
the familiar name of M, N, Forney as heading 
a publication devoted to the interests of rail- 
roads and general engineering, and we know 
that this pleasure is shared by the multitude 
of hia friends, 

The Railroad and Engineering Journal \s new 
as to title in the fleld of class literature, and 
it would be the usual and proper thing, in 
such cases provided, to encourage the fledg- 
ling by words of good cheer--patronize it in 
fact. Butin this case that time-honored pre- 
cedent won't work, The editor and proprieto: 
is not only an expert of long-tried experience, 
but he issues his “No 1” with the awe- 
inspiring prefix of Vol. LXI, and further 
announces that his is the ‘oldest railroad 
paper in the world,” 

And this announcement is literally true; 
Mr. Forney in his new paper consolidates 
Van Nostrand’s Engineering Magazine and the 
American Railroad Journal, the latter estab- 
lished on January 2, 1832; and he will here- 
after publish, under his personal editorial 
management, a monthy journal devoted to the 
discussion of engineering and mechanical sub- 
jects generally, but railroad construction and 
operation particularly, It will be illustrated 
and have more the character of a magazine 
than a trade journal, 

The initlal number is clean, bright and well- 
tilled with pertinent matter, as might be ex 
pected from its editor; and its goodly array of 
advertisements is an evidence of a state of 
affairs better appreciated probably by his 
brother proprietors than by the general pub- 
lic, and we congratulate the Journal thereon, 

We wish long life and prosperity to our new 
contemporary, 


LN this issue we publish, in part, the instrue- 
tions issued to the engineering department of 
the South Pennsylvania Railroad while under 
construction, These rules were carefully 
drawn up by Mr. Wm.F.Shunk, the then Asso- 
clate Engineer of the road, and are given as 
models of their kind, 

Entering, as they do, very minutely into the 
duty and methods of resident and division en- 
gineers, we confidently expect that these 
regulations will be found useful by many of 
our readers, When issued, their publication 
was positively prohibited by the New York 
authorities in control; but clrcumstances hav- 
ing removed this embargo, we, at this late 
day, give our engineering readers the benefit 
of the careful study expended in their pre- 
paration, 


Mr. Eirre. proposes to familiarize the vis- 
itors tothe Paris exposition of 1889 in traveling 
to the top of his 1000 feet tower in elevators, by 
showing them the practical working of his 
system ina “‘baby’’ tower only 100 feet high. 
His elevators will be of the helicoidal or screw 
type; and will probably give their patrons 
abundance of time to view the gradually wide- 
ning landscape of Paris on the way up. Unless 
they are intended to work faster than the ave- 
rage English or Continental “lift,” a midway 
halting place for lunch would be a kindness to 
the passengers bound on this 1000 feet vertical 
trip, 
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The Inter-State Commerce Bill, 


The Cullom-Regan bill which has passed the 
House of Representatives is now being debated 
in the Senate where there seems to be some 
doubt as to the effect of its provisions, a dohbt 
which had already found expression from 
men interested in transportation, There seems 
no doubt that pools are prohibited, but there 
is doubt as to the meaning of the clause sup- 
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posed to prohibit charging a greater price for 
a short haul than for a long one, 

So far the honors of the debate lie with 
Senator Stanford who takes the ground that 
the unlimited competition allowed by our laws 
ia bringing freights to the lowest figure. The 
truth of this contention of the Senator's is 
shown by a table compiled by Mr, Poor for 
“The English Association of American Bond 
and Share Holders” and printed in the Rail. 
way News, of London, showing that on 
twenty-one leading American railroads the 
average rate per ton mile was 2.945 cents in 
1865; that the rate fell with great regularity 
to 0,876 cents in 1879, advancing to 0,988 cents 
in 1880 and falling to a minimum of 0.767 in 
1885. 

On the other hand, in England when the 
force of Invested capital makes the building of 
competitive lines expensive or impossible, a 
comparison of the freight rates quoted by 
Mesars, A, Li, Holley and Zerah Colburn fot 
1855 and '66 with the rates given by J. 8, Jeans 
in his report tothe British Iron Trade Asso- 
clation shows that the average British freight 
rate has not been reduced during the last 
thirty years more than from 2] to 2 cents per 
ton mile, 

The report of Sir Bernard Samuelson, M, P., 
to ©. M, Norwood, president of the Associated 
Chamber of Commerce in the United Kingdom‘ 
shows the freight charges on a great many ar- 
ticles between different British cities, The dis- 
tance in forty-nine instances have been ascer- 
tained on 19 different commodities, and the 
charges on the home traffic per ton mile com- 
pared with the charges on the same articles by 
the Chicago & New York pool. The American 
freight rates are barely 84 per cent, of the 
English charges, The rates on goods for 
export where a difference is noted, seem to be 
about two-thirds of those for the home trade, 

On the other, hand the rates given by Sir Ber- 
nard for Germany, Belgium and Holland are de- 
cidedly lower than the English rates and there 
is more government interference with trans- 
portation extending to state ownership in 
some instances, in those; countries, than in 
England, 

It remains, however, a noticeable fact that 
of all civilized countries the inhabitants of 
Great Britain pay the highest freight rates, 
and the inhabitants of the United states pay 
the lowest, 


ee — 
Our Defenseless Coasts, 


[t has long been known that the principal 
obstacle to the proper defense of our coast 
and our lack of war yessels was largely due 
to Representatives 8. J. Randall and William 
S. Holman, 

Public opinion on this subject is now, fortu- 
nately for the country, changing. No more 
marked indication of this change has been 
shown than by an article nearly three col- 
umns long, that appeared in a late number of 
the Star, the administration organ in this 
city, in which after mentioning *he surplus 
of $70,000,000 now in the Treasury, which is 
increasing at the rate of $6,000,000 per month, 
various Congressinan are justly held up to the 
public view as follows: 

But the leaders of the Democratic party in the lower 
branch of Congress are the responsible parties. We 
mean Mr, Speaker Carlisle, we mean Mr, William K. 
Morrison, we mean especially Mr. William ‘8, Holman, 
and, above and beyond all, because his position in Con- 
gress, cave him the power to remedy this great evil, we 
mean Mr. Samuel J. Randall. He itis who has baffled 
every effort,thwarted every plan,fought every measure, 
that looked to fortifying our defenseless seaboard. 
Withoutany plan or idea of his own, he has fought the 
ideas of everybody else. Densely ignorant of the 
whole question of defenses, he has refused to receive 
light and instruction from any quarter, ad has blindly 
fought every suggestion for armament, no matter how 
patr iotically urged or wisely conceived. 
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When pressed hardly on this question, he assembles 
Forney of Alabama and Holman, who weakly do his 
pidding; tells them that something must be done to 
appease the popular clamor for works of defense, and 
proposes that report be made that “we are entirely 
willing to do, but don’t know what to do, and that as a 
preliminary we appoint a board to report what shall 
be done.” So for ten years we have had boards 
poards on ordnance, boards on fortifi-ations, boards 
on torpedoes, boards oa stee!, boar ls on iron,boards on 
army and navy gun foundries, boards to go to Europe 
and boards to stay at home, boards of military officers, 
boards of naval officers, mixed boards and congren- 
sional boards, temporary boards and permanent 
boards, 

It is well known that Randall and his as- 


sociates after proposing a contemptible and 
wholly inadequate amount for coast defenses, 
hung up the Senate bill, which made a more 
liberal provision, in conference, where it now 
stays; 80 that not one dollar is available, even 
for the care of the dilapidated forts we now 
possess, an act by which the Star says ** Ran- 
dall, Holman and Forney have themselves 
photographed their deflance and contempt of 
the popular will and the national necessities,” 

These people have long had the contempt 
of those who have thought of allof their coun- 
try’s necessities ; and in case of a war with a 
foreign power at any time within the next tem 
or fifteen years, all lack of preparation will be 
charged to them; the votes of their now un- 
noticed followers will be looked up, and they 
will be held up to the odium so justly de- 
served, the very newspapers which now refer 
toihem with respect being thenjmost earnest 
in condemnation. 

The Star calls for the expenditure of $125,- 
000.000 for guns, armor and vessels at the rate 
of $6,000,000 per month saying: “ If expended 
in this way it would bring an era of unparall- 
eled prosperity to our steel and iron indus- 
tries, because it would tax their energies to 
the utmost to supply the enormous demand 
for those metals,’’ adding in effect, that the 
expenditure would be merely putting money 
from one national pocket into another, as the 
expenditures for labor and material would be 
made in this country, 

In the mean time a report, which was laid 
over for a month, has been made to the 
Chamber of Commerce of this city which closes 
as follows: 

The Chamber hereby denounce the Ordnance Depart- 
ment as grossly incompetent and derelict In ite duty, 
and respectfully demand of Congress andthe President 
that the said Ordnance Department be immediately 
reorganized on modern and American principles. 

[tis to be hoped that the force of this lan- 
guage will be somewhat modified before the 
adoption of the report dy so influential a body, 
But there seems an immense amount of ob- 
structiveness in or about some Department at 
Washington, as is shown by the following ex- 
tract from a circular of the Navy department 
signed by Wm. E. Chandler * Each bidder will 
probably be required to submit with his bid a 
specimen plate 7} feet square and of the max- 
imum thickness which he proposes to furnish, 
which will be tested in open competition ac- 
cording to the method that may be prescrined 
for acceptance,” 

The plates required were 17 inches thick 
and there is small wonder that Lieutenant 
Jacques was able to show to the Senatej{Com- 
mittee a list of unready steel men, for few 
men could be found who would undertake to 
build rolls to roll 17 inch plates, in four 
months, the time Rear Admiral Simpson 
thought would be allowed, without any cer- 
tainty of a contract,particularly as the sample 
was to be subjected to unknown tests from 
men who know so little as to make the propo- 
sition above quoted, and a reorganization that 
would retire officials who looked for the build- 
ing of rolls for 17-inch plates in four months 


might not be injurious to the interests of our 
country, 
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John Roach, 


John Roach, the American ship builder, 
died on the morning of January 10th, of a 
cancer in the roof of his mouth. 


It is not necessary to refer at length tu bis 
failure, nor to the malignant and mendacious 
slanders with which he has been assailed, for 
which the full and abject apology of one of 
his principal calumniators was a poor satisfac 
tion, 


Mr. Roach commenced life as a laborer and 
by economy and industry started a foundry 
in Goerick street in this city. His first work 
of importance was building the Third Avenue 
bridge over the Harlem river in 1866-6, Mr. 
T. E. Sickels, who superintended its erection 
tells that the day he took charge, he was ap- 
proached by Mr, John Roath, who introduced 
himself, and alluding to the proneness of 
foremen and laborers to do“ scamp" work 
which might escape his inspection, requested 
him in case he saw such work to send it back 
to the shop, and if it had escaped his atten- 
tion and waa in the bridge, to have it cut out 
and replaced by proper workmanship, adding 
that it was his purpose to build the best 
bridge that could be built under the spevifica- 
tion, Mr. Sickels added that when he heard 
people charging John Roach with dishonesty, 
it did net change his opinion of Roach, but 
sometimes did of the speaker 


During his whole life he adhered to his early 
purposes of building the best, and no prospect 
of lack of work could induce him to take con- 
tracts atalow price, with the intention of 
putting in either inferior workmanship or 
materials; his principle was ‘the best Ameri- 
can iron, and the best vorkmanship,”’ 


“Speaking of his success in life he said: I was 
a workingman, or, better put, a day laborer. 
I made up my mind that no man in that con- 
dition of life who failed to practise industry 
and selfdenial could hope to rise out of the 
ranks, It struck me as nonsense for a man to 
think of accomplishing anything in this world 
who did not have a definite object ahead of 
him, and who was not willing to undergo all 
things to attainit. I, therefore, determined 
thoroughly to understand all the details of my 
business. ‘This included a knowledge of the 
exact cost of everything, and the way to adapt 
every product of ashop toa fruitful purpose. 
I determined to watch my opportunities with 
a hawk’s eye, I determined to be atrictly 
honest, not only keeping the letter of my con- 
tracts and promises, but satisfying everybody 
with whom I did business by doing everything 
in reason that he might ask. I determined to 
observe the laws of good morals, good habits, 
to be economical in everything, and to be un- 
tiringly industrious. 1 made up my mind to 
keep out of law-suits, and inthe accomplisb- 
ment of what I set out to do simply to defy all 
opposition and peg away at it till it faded 
away.”’ 


His yard has turned out ninety-tour iron 
and steel vessels aggregating about 225,000tons 
and he boasted that he bad put over 360 shafts 
of his own make into vessels, and not one of 
them has broken except in one instance, when 
a crank pin cracked, a record, he asserted, 
which was without a parallel in the world. 
The shaft of the Dolphin which broke, was a 
steel shalt built by the Nashua Iron and Steel 
Co. The tonnage he has built, must have 
given employment to about 16,000 mechanics 
for one year, and to his endeavors, more than 
to those of any other man, is due our ability 
to build such engines as Cramp put into the 
Atalanta, and the machinery and mechanics 
necessary toengine any war vessela we may 
build. 
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The Better Government of Philadelphia, 


Those of our readers who are personally 
acquainted with the facts, and the others who 
have followed our description and comments 
on the management of municipal affaira in 
Philadelphia, as exhibited in ‘ Municipal En 
gineering, Paper No. 4,’’ must realize that a 
change was sorely needed. The necessity for 
improvement has long been recognized by the 
better class of citizens and after much tribu- 
lation a bill was finally passed in the Pennsy! 
vania Legislature entitled an Act “To Provide 
for the Better Government of Cities of the 
First Clase in this Commonwealth.”’ This bill 
was approved by Governor Pattison on June 1, 
1446, and its provisions go into effect after the 
“first Monday in April, 1487;"' the first 
élections under the act being ordered for the 
third Tuesday in February, Of this bill we 
vive the following abstract 

The Mayor is to be the chief executive officer 
of the city, chosen by a plurality of votes cast 
at a municipal election in February, and shall 
hold office for four years from the firat Mon 
day in April following. It shall be the duty of 
the Mayor to enforce the ordinances of the 
city and laws of the State; to report to Coun- 
cils, at least annually, the general conditions 
of finances and affairs with any other infor 
mation required by Councils, etc. He is to 
consult with the heads of departments at least 
once a month; is ex-officio member of all 
boards (except that of Building Inspectors) 
with a right to vote; may remove by a written 
order any officer appointed by him; has, inthe 
recess of Select Councils, the power to fill all 
vacancies, subject to the later approval of 
Select Council ; is to receive reporta from heads 
of departments on or before the firet Monday 
of February in each year to be transmitted to 
Councils, and he may approve or disapprove 
of any items in bill making appropriations, or 
veto such items, unless the bill is repassed ac- 
cording to the present law regarding the 
Mayor's veto, 

The bill provides for the following nine 
executive departments, no others to be 
created 


I. Department of Public Safety. 

If. ™ * Public Works. 

iil. o * Keceiver of Taxes. 

IV. ay " City Treasurer, 

¥: - " Oity Controller. 

Vi. ” " aw 

VIL. - * Edueation. 

VIII. : * Charities and Correction, 


IX. Sinking Fund Commi«sion 

The heads of the above departments are ap- 
pointed by the Mayor, subject to the approval 
of Select Council, for Departments J., IL., and 
VIII. ; elected by the people in tne case of 
Departments III., IV., V., and VI., and in 
VIL. and IX., the present law continues un- 
changed. Councils shall provide by ordinance 
for the bureaus, clerks and subordinates 
generally required in each department, and 
the head of each department (except in the 
ease of the assistants of the City Solicitor) 
shall appoint the officers, clerks and employés 
in their department. But a special section 
enacts that after the passage of the Act no ap- 
pointments or promotions are to be made 
(except for laborers or temporary experts or 
assistants) without the applicant first passing 
a competitive examination under a series of 
rules and regulations for this purpose to be 
framed by the Mayor and heads of depart- 
ments within sixty days after the passage of 
this Act. One of these rules is to forbid per- 
sonal solicitation of tiie officers of this board 
in favor of any candidate, either by the candi- 
date himself or by persons interested in him; 
any such solicitation shall disqualify the can- 
didate for competition or appointment. 

The Department of Public Safety is to be 
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under thé charge of one Director appointed by 
the Mayor, and it shall have the care, manage- 
ment, administration and supervision of police 
affairs, public health, fire and police force, 
fire alarm telegraph, erection of fire-escapes, 
inspection of buildings and boilers, markets, 
food, ete. In Philadelphia the Board of 
Health shall continue with the powers and 
duties now vested in it by law; but the mem- 
bers of the Board shall be five in number 
nominated by the Mayor and confirmed by 
Select Council for a period of three years. On 
the expiration of the term of office of the 
present Building Inspectors their places are 
to be filled by the head of this department, 
under the competitive examination clause; 
they must be practical bricklayers and car- 
penters, but the three members must not be 
of the same oceupation. 

The Department ot Public Works shall be 
under the charge of one Director, appointed 
by the Mayor, who will have in his care the 
water-works and gas-works owned and con- 
trolled by the city; the supply and distribution 
of water and gas; the grading, paving, repair- 
ing, cleaning, and lighting of streets, ete. ; the 
construction, protection, and repair of public 
buildings, bridges, and all public structures ; 
public squares; real estate (except such as 
used for educational or police purposes); sur- 
veys, engineering, sewerage, dredging and all 
matters affecting the highways, footways, 
docks and wharves, including the operations 
of the city ice-boats. The Public Buildings of 
Philadelphia now being erected under a special 
act are exempted from the above. The present 
District Surveyors shall hold office until the 
expiration of their respective terms under 
direction of this Department, and their places 
shall then be filled by the head of the Depart- 
ment. 

The head of the Department of Receiver of 
‘axes shall be elected by popular vote and 
give security as now provided by law and hold 
office for three years. 

The head of the Department of City 
Treasurer shall be likewise elected under 
existing law and hold office for three years. 
Both the City Treasurer and Receiver of Taxes 
must be citizens and residents seven years 
before being eligible for election. 

The City Controller shall be elected as now 
provided by law and hold office for three 
years. The City Solicitor comes under the 
same rule, his assistants and clerks to be 
authorized by ordinance. The Department of 
Education continues as now established by 
law, as does also the Sinking Fund Commis- 
sion. 

The Department of Charities and Correction 
shall be under the charge of a President and 
four Directors appointed by the Mayor; it 
shall have the care and management of 
charities, almshouses, hospitals, houses of 
correction, and similar institutions of which 
the city has control. The Municipal Hospital 
is, however, under the charge of the Board of 
Health. 

A special section is devoted to the impeach- 
ment of municipal officers, making them 
liable to suspension or removal from office for 
any corrupt act, malfeasance, mismanage- 
ment, mental incapacity, or incompetency for 
the proper performance of official duties ; also 
for extortion, receiving any gift or present 
from a contractor, or persons seeking or en- 
gaged in work for the city, or furnishing ma- 
terials, orfrom any occupant or candidate for 
any municipal office. 

Complaint may be made to the Court of 
Common Pleas of the city, by not less than 
twenty freeholders of the city, who shall over 
their signatures set forth the charges and 
facts upon which they are founded, supported 
by the oath or affirmation of at least five of 
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them. Ifthe Court deem that there is reason- 
able grounds for the charges it shall file the 
complaint and grant a rule upon the accused 
to appear and answer the same on some cer- 
tain day. 

If the Court, on the return day, shall find 
sufficient cause for further proceedings, it 
shallappoint a committee of five competent 
and reputable citizens to investigate the 
charges made; these citizens shall be sworn 
or affirmed, and have full authority to ex- 
amine the books of the office held by the ac- 
cused and any papers, contracts etc., and ex- 
amine witnesses under oath, whose attendance 
the (Court shall enforce by subpoena and at- 
tachment. This committee shall make a 
written report to the Court of the facts as 
found, together with the testimony submitted, 
within three weeks after their appointment. 
The Court may suspend the accused from 
office until tried and acquitted, if the public 
interest demands such action. If the com- 
mittee, or any three of them, shall find the 
charges well founded, they shall so report.and 
the Court shall then cause a certified copy of 
the whole record; with specifications of the 
charges, to be transmited to the Select Coun- 
cil, to be assembled within ten days there- 
after in special and open session as a Court of 
Impeachment, and the members shall be 
severally sworn to try and decide the same 
according to the evidence. The accused shall 
have a copy of the specifications served at his 
last place of residence, at least five days 
before the trial, and may be heard in person 
or by counsel, and produce evidence in his de- 
fense ;the prosecution before the Select Council 
shall be condcted on the part of the city by 
the City Solicitor. 

The President Judge of the said Court of 
Common Pleas, or in his absence an Asso- 
ciate Judge thereof, shall preside during the 
trial, and decide finally all questions of law 
and evidence likely to arise; he may issue 
subpoenas for witnesses, and compel their at- 
tendances, and also the production of books, 
papers and documentary evidence required, 
or called for by the said Court of Impeach- 
ment, and punish any contempt as fully as 
any Court of the Commonwealth. If the ac- 
cused shall be found guilty, the said Court of 
Common Pleas shall enter judgment ac- 
cordingly, and declare the said office vacant. 

The section relating to contracts, sets forth 
that these shall Le in writing, signed and exe- 
cuted in the names of thecity by the officer au- 
thorized to make the same after due notice; 
and in cases not otherwise directed by law or 
ordinance,such contracts shall be made and 
entered into by the Mayor. No contract shall 
beentered into or executed directly by the City 
Councils or their committees, but some officer 
must be'designated by ordinance to do so. All 
contracts must be countersigned by the Con- 
troller, and filed and registered by number, 
date and contents in the office of the Mayor. 
Every contract for public improvements must 
be based on an estimate of the whole cost 
furnished by the department to have charge, 
and no bidin«xcess of such estimate can be 
accepted. Every contract must contain a 
clause making it subject to the provisions cf 
this act, and the liability of the city is limited 
by the amounts appropriated from time to 
time forany work. The usual clause forbids 
Councilmen, officers or employés of the city to 
be in way interested in contracts or material 
supplied. 

Under the head of general provisions, it is 
provided that the first election under this act 
shall be on the third Tuesday in February, im- 
mediately preceding the expiration of the 
term of the Mayor in office, at the time of its 
approval. (This will be Feb. 15, 1887). The 
ordinances providing for the reorganization 
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of the several city departments, as enacted by 
Councils, are prepared, but not yet published. 
These ordinances will provide that the powers 
and duties of all city officers shall be assigned 
to the appropriate departments created by 
the act, and when so assigned all other exist- 
ing departments shall be abolished. 

Each branch of Councils shall have the 
power to compel the attendance of witnesses, 
production of books, records and other evi- 
dence, at any meeting of the body or com- 
mittee thereof; and for this purpose they may 
isste subpoenas and attachments in any case 
of inquiry, investigation or impeachment; in 
case of refusal on the part of witnesses to at- 
tend or produce required evidence, Councils 
shall so report to the Court of Common Pleas, 
and if this Court in its judgment determine 
that the attendance or evidence is legally re- 
quired, it shall command obedience or punish 
for contempt. 

All persons who at the time of the passage of 
this act areemployedby any department of the 
city government, abolished by the provision 
of the act, shall be transferred to the appro- 
priate new department, and perform such 
duties as required by the head of such depart- 
ment. 

All salaried officers whose offices are not 
abolished by this Act are to serve out their 
several terms, except where right of removal 
already exists; they shall receive the same 
salaries, fees, etc., as before the passage of the 
act. No officer hereafter is to collect any fees 
or perquisites, for his own use, but salaries 
shall be provided for all officers and employés 
by ordinances of Councils. ‘The final section 
of the act forbids Councils from enacting any 
ordinance directing or interfering with the 
exercise of the executive functions of the 
Mayor, department boards or heads, or 
officers thereof. 
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New York Surface Roads. 


The official reports of the seventeen surface 
railways of New York City, for the year end- 
ing September 30, 1886, show that they carried 
210,032,484 passengers, as compared with 191,- 
319,523 in the preceeding year. ‘The elevated 
railways carried in the same periods, 115,109,- 
591, in 1886, and 103,702,729 in 1885; the in- 
creased surface traffic is due to the natural 
growth of the city. 

The greatest falling-off in passengers carried 
was 4,250,000 on the Third Avenue road, which 
is in active competition with one of the ele- 
vated roads at the same rate of fare tor a part 
of the year. The greatest gain was on the 
Fourth avenue line, of 3,134,466 passengers, a 
large part of which was undoubtedly due to 
patronage diverted from the ‘’hird avenue 
during the strike. 

According to these reports there is little 
prospect of a 3-cent fare as talked of at times. 
The Third avenue road varried 27,750,000 pas- 
sengers at a total expense of $1,092,106.58, for 
operating, income taxes, etc.; this shows a 
cost of 3.93 cents for each passenger carried. 
The reports of the other companies are not so 
full; but by dividing operating expenses as 
given by the number of passengers carried, 
the expense per passenger is found to be, on 
the Broadway and Seventh avenue line, 3.52 
cents; on Second avenue, 3.44 cents; on Sixth 
avenue, 3.54 cents, and on Eighth avenue, 3.75 
cents. 

rr 

Two years ago. it is stated, not more than six rolling 
mills and steel-works in the United States used 
natural gas as fuel; now there are sixty-eight rolling 
mills and steel-works which use the new fuel, nnd six- 
teen more are making preparations to“use it. Every 


rolling mill and steel-works in Allegheny county, Pa.— 
fifty-five in all—now employ natural gus. 
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Tramways of England. 





The Railway News, for December gives 
the following general report on the tramways, 
or street railways, of the United Kingdom :— 

There are now 865 miles of line in the country, 
as compared with 269 miles in 1878 and 752 
miles in 1884. The total paid-up capital stands 
at $71,615 per mile, as against $75,000 eight years 
ago and $72,500 in 1885. The News points out 
the advantages possessed by the tram com- 
panies in not being compelled to buy expensive 
right-of-way and gives this as one of the reasons 
why railroad companies have an average in- 
vestment of $210,000 per mile as opposed to 
the much lower cost of tramways. 

In the year ending June 30, 1886, the English 
lines added 50 miles; the Scotch 3 miles and 
the Irish one mile of new line. The paid-up 
capital is represented by $52,625 per mile of 
shares and $18,990 per mile of loans and de- 
bentures. ‘he various companies own 24,535 
horses costing an average price of $145 each. 
There are 452 locomotives, costing $2860 each, 
and 3410 cars, costing $850 each, in use on the 
tramways. 

The revenue, working expenses and net 
profits are to be made the subject of a future 
article in the News. 
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British Ship Building in 1886. 

The Coal and Iron Trades Review reports the 
shipping built in the United Kingdom as 461 
vessels with a tonnage of 473,675, on 1.027 tons 
on the average. 

The annual tonnage built in Great Britain is 
as given below by the Review with the percen- 
tage of increase or decrease each year. 


Jan. Tonnage built Increase Decrease. 
1881 1,000,000 

1882 1,200,000 qw per cent. 

1883 1,250,000 0.4 per cent. 

1884 750,000 49 per cent. 
1885 540,422 28 per cent. 
1886, 473,675 12 per cent. 


Decrease in four year 62 per cent. 

On the basis adopted by J. 8. Jeans in his 
last report to the British Iron and Trade As- 
sociation, viz., that fourteen tons are launched 
for each operative employed in shipbuilding, 
90,000 men were employed in 1883 against 34,000 
in 1886. The Clyde with its fifty firms, large 
small, as usual leads with 166 vessels and 172, 
440 tons. The returns show that 68} per cent. 
of the output on the Clyde was built of steel, 
and at the other large centers steel has been 
used quite as much if not more, than iron. 
There is also an increased use of triple expan- 
sion engines which it is said vill probably be 
almost universally in vogue next year. 
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The Health of Divers and Workers in Com- 
pressed Air. 


Dr. Layet, professor of hygiene in the 
schools of Bordeaux, according to Le Genié 
Civil, has published an elaborate treatise upon 
the pathology, pathogeny and hygiene of 
divers and others who work in compressed 
air. The author gives the following general 
advice regarding the proper care for the men 
and their health : 

Young men should be selected for this class 
of work, who are exempt from any affections 
ofthe heart or lungs, are sober and are not 
given to excess of any character: such men 
should be especially trained for their duties 
by an apprenticeship. The descent below the 
water surfave should be made slowly, prefer- 
ably by means ofa ladder; to avoid pain to 
the ear drums, they should go through the 
muscular action of swallowing, and stop the 
ears with cotton dipped in oil. 

When the depth of water exceeds 80 feet the 
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period of labor should not exceed 14 hours; 
from 80 to 100 feet, one hour; from 100 to 120 
feet, half an hour, and from 120 to 149 feet, 
one quarter of an hour. At the latter depth, 
corresponding to nearly five atmospheres, M. 
Paul Bert advises that the air sent down by 
the pumps to divers be poor in oxygen, to 
counteract the danger of an increase in the 
tension of the ambient oxygen. Unfortu- 
nately thisis hardly practicable. 

The ascent from greatdepths should be very 
slow, not more than 7 feet in two minutes, if 
possible. Workers in caissons, on coming out 
should be at once rubbed down dry, put on 
woolen clothing and be allowed torest. If ex- 
amination should reveal any gaseous flutter- 
ing about the heart, the workman should in- 
hale very pure oxygen either held in reserve 
for such use in a rubber bag or ina steel res- 
ervoir. In such a case it may be necessary to 
again put the patient under pressure in the 
air lock and let offthe compressed air with ex- 
treme slowness. 

When the pressure reaches four atmos- 
pheres, the workmen should always be made 
to inhale oxygen on his return to the normal 
atmospheric pressure, so that the tension of 
that gas in the pulmonary vesicules may not 
be increased, and to check the too rapid dis- 
engagement of the oxygen dissolved in the 
blood. Cases have been cited where divers 
have been intoxicated by the vapors of sulp- 
eret of carbon disengaged from the vulcan- 
ized rubber pipes leading to the air supply 
pumps. 

With all due respect to Prof. Layet, we 
fear that beyond the selection of workmen on 
a basis of physical fitness, his well intended 
and doubtless good, advice will be practically 
thrown away. Reservoirs of pure oxygen gas 
and the discipline and careful attention ne- 
cessary to enforce his regulations are rarely 


. found in connection with public works re- 


quiring the use of compressed air, and the 
average contractor would object tothe loss of 
time demanded by a rigid observance of the 
rules given. The absolute control of the 
movements of the workmen and a disregard for 
time and money consumed are essentials neces- 
sary for the carrving out of these rules; and 
unless these conditions are enforced both con- 
tractors and workmen will continue to risk the 
shorter methods. 
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PERSONAL. 





L. L. Leacn will be the general superinten- 
dent of the constructivn of the Union Depot at Indian- 
apolis, Ind., for J. Donnery, the contractor, 


J. F. Hinckiey has beea appointed Chief 
Engineer of the St. Louis, Arkansas & T: xas R. R., with 
headquarters at Texarkana, Tex. 


C. BreckenrineGEr, C. E., of Covington, Ky., 
has been engage | to make the survey forthe Tennessee 
Midland R. R., from Memphis to Nashville. He will 
commence work at Knoxville, Tenn. 


W. W. Ricu will be Chief Engineer of the 
Minneapolis, Sault Ste. Marie & Atlantic R. R., and the 
Minneapolis & Pacific R. R.: F. D. Underwood has been 
appointed general manager of the same roads. 


B. 8. WarHen, Chief Engineer of the Taylor, 
Bastrop & Houston R. R., has removed construction 
headquarters from Taylor to Bastrop, Tex. The loca- 
tion is being made and contracts let. 


Captain Francis V. Greene, U.S. Ene’s., has 
regigned from the army, his resignation taking effect 
from December 31, 1886. ( apt. Greene is now Vice-Pres- 


ident of the Barber Asphalt Paving Co. of New York 
and Washington. 


Cox. Cuartes E. Biunt, U.S. Enas., was re- 
tired forage on January 10th. Col. Blunt graduated 
from the Military Academy in 1846, third in a class in 
which General McClelland was second. He was brev- 
eted during the late war for ardeous and valuable ser- 
viees as Lieut. Col. and Colcnel and was promoted to 
the grade of Colonel on June 20, 1882. 
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Joun Barred, the formér éngineer of the New 
York Elevated R. R., who was placed in an insane 
asylum a few years ago by his relatives, has been 
released by order of Judge Donohue, of the Supreme 
Court. The judge in denving the motion said “A full 
and careful examination of the case fails to convince 
me that the proofs show the party incompetent to 
manage his affairs. and, therefore, the report should 
not be confirmed.” He stated that it was clear to him 
that there was an error in admitting the testimony of 
doctors who attended him, which was objected to. The 
receiver will turn the property over to MR. Barrp. 
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American Society of Civil Engineers. 





OFFICIAL PROGRAMME OF ANNUAL MEETING, JANUARY 
19TH—20TH, 1887. 


The Annual meeting of the Society will be 
held January 19th and 20th, 1887, at the 
Society’s House. 

Wednesday, January 19th.—The Meeting will 
open at 10 o’clock, and will continue through 
the day and probably during the evening. 
Lunch will be served at the Society House at 
13.30 o’clock. 

During the meeting the Annual Reports wiil 
be presented; officers for the ensuing year 
elected ; the awards of the Norman Medal and 
ofthe Rowland Prize for the past year an- 
nounced; the placefor the next Convertion 
considered ; Reports from various Committees 
presented and discussed; Technical Subjects 
discussed ;in connection with the subject of 
Tests of Structural Materials, Mr. CHARLES 
MacponaLp, M. Am. Soc. C. E. will describe a 
600-ton testing machine recently erected; 
General business will be transacted. 

Thursday, January #th.—The arrangements 
for this day will be announced in detail at or 
soon before the meeting. They are in general 
as follows; A visit tothe new Railway Draw 
Bridge over the Harlem River at 2d Avenue: 
An inspection of and trip over the line of the 
Suburban Rapid Transit Railway; thence by 
steamboat to Greenpoint, where a visit will be 
made to the Continental Iron Works :—Lunch 
will be served in the Offices of these Works; 
thence by steamer to the Statue of Liberty 
Enlightening the World ; thence return to New 
York, 

In the evening a reception for gentlemen 
will bs held at the House of the Society, and 
at 21. 30 o’clock Supper will be served in the 
Library. 

J. James R. Croes, 
WituiaM H. WILEey, 
WarrEN E, HILt, 
JoHN BoGart, 
Committee. 
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Connecticut Civil Engineers and Surveyors 
Association: Annual Meeting. 


The above Association held its annual meeting, on 
January 11, at Hartford, Conn., in the office of City 
Engineer C. H. Bunce; President C. M. Jarvis in the 
ehair and C, E. Chandler, Secretary pro tem. After the 
reading of the usual reports the following new mem - 
bers were elected: Active, J. W. Knowlton, Geo, 
K. Crandall, G. W. Fuller and Geo. E. Pilcher; Associate, 
F. B. Durfey and Wm. Burten. 

The following officers were elected for the current 
year: President, C. E. Chandler, ist Vice Prest,. H. J. 
Kellogg: 2nd Vice Prest., C. H. Bunce; Secretary and 
Treasurer. D. 8. Brinsmade, and Asst. Secretary, E. P. 
Augur; Executive Committee, Messrs. C. E. Chandler. 
B. H. Hull, E. P. Augur, C. M. Jarvis and C. H. Bunce: 
Membership Committee, T. H. McKenzie, H. G. Loomis, 
and W. B. Palmer. 

Mr. B. K. Field, of Berlin, read a paper on “ Iron 
Bridges with Concrete Floors,” describing their ad- 
vantages over stone arches in decreased cost and in- 
ereased waterway. He deseribed his experience in 
building such bridges, and gave his method of mixing 
and applying the concrete. 

Mr. B. H. Hull. of Bridgeport,read a paper on “Tun- 
neling,” especially describing the tunnel he is now 
driving for the pipe-line of the Citizens Water Oo.. at 
Bridgeport. In accordance with the scheme propose | 
by the New England Water Works Association, dupli- 
cate plans of individual works were presented by some 
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ol tie members present and distributed. Among these 
Mr. Augur showed sketches illustrating an adjustable 
efMfiuent pipe; Mr. R. D. Barnes brought plans of a weir 
for measuring water taken from the Poland river; and 
Mr. Chandler plans of a masonry dam built by the 
Ashland Cotton Co, at Jewett City, Conn. 

The members present, in addition to the officers 
named, were,—H. 8. Whipple, L. W. Burt, H, W. Ayers, 
Sylvanus Butler, H. W. Richards, Hiram Cook, W, H. 
Burnett, Wm. Burton, G. H. Bishop, T. H. McKenzie, 
W. G. Smith, R. D. Barnes, J. K. Wilkes, A. D. McLean 
and Robert Fenton, 
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CORRESPONDENCE. 


The ‘‘ Texas Rod”’ 


A REPLY TO MR, SPECHT. 
Tempe, Texas, January 7, 1887. 


Ep: Tor ENGINEERING NEWS: 

Inthe News of the 1st inst,. page 7, in an article de- 
scriptive of aself reading level rod there occurs the 
passage “ The “Texas” rod (Fig. 8, page 306) is de- 
cidedly objectionable on account of its triangular di- 
vision. The experience of engineers with large prac- 
tice in leveling, is, that the subdivision by eye of an 
inclined line 1s much more difficult than that of a ver- 
tical line.” Being the inventor of the ** Texas” rod. I de- 
sire to take issue with the writer.my experiences being 
that the subdividing of a triangular space by the eye can 
Le much more readily and accurately accomplished’ 
than when the space is rectangular asin the “ British” 
rod, which is practically the rod he describes, and also 
described by Professor Baker,in his able paper on 
* Leveling ’ in your issue of November 13th, last, page 
306, Fig. 7. 

This being my own experience, as well as that 
of all engineers with whom I have conversed on 
the subject, is the reason why the rectangular system 
in common every day use, for graduating self-readers 
was discarded, and a triangular system sought for, 
which resulted in the present “‘ Texas” rod. 

All writers, as far as I know,agree that the triangular 
space is much easier of accurate subdivision by the 
eye than any other form. I quote from Professor 
Baker’s article above referred to, where, in discussing 
the subject in general terms, he says: 

“In its essential features, Fig. 7 is the favorite 
“ British” self reading level rod, the graduetion is to 
bundredths, although the one shown is better than the 
typical English rod,it cannot be considered a good one for 
the same reason for which the usual target to the “ New 
York” rod is condemned in a previous paragraph.” 
He says, further, in the same general discussion, “ it 
(the ““‘Texas ” rod) is superior to that of Fig. 7, in that it 
obviates the error due tothe thickness of the cross- 
hairs. The points indicate! tenths, but it ean be read 
by estimation to hundredths, it is possible to make the 
reading much more accurately by dividing the oblique 
side of the triangle, than could be donewhen the rodis 
graduated according to the principle of Fig.7. This form 
of graduation reduces the difficulties of counting a 
number of small div. sions, also the possibility of gross 
mistakes.” The italics in both paragraphs are mine. 

A glance at both forms of rod will show that the 
tenths lone can be read with any arproach to accuracy 
in the “ British ” and other rods of that class, whereas 
from the nature of the graduation, the salient and re- 
entrant angles of the “‘ Texas ” rod define with absolute 
accuracy, four spaces in each tenth, and from the 
oblique sides of the triangles, each hundrdedth can be 
read with the precision of a target rod, regardless of 
where the cross hairs may intersect. This great ad- 
vantage enables the rod to be used on the most delicate 
hydraulie or bridge work, as well as on rough cross- 
sectioning. It bas also the advantage of having no 
figures on it but the foot marks, which has been 
found to materially reduce the possibility of error. 

In regard to the practical results obtained from it in 
actual use, I may state tbat all the masonry on about 
450 miles of one of the maintrunk lines in this state 
was laid out by such arod and that the writer used 
one on abridge of over 4,000 feet in length, including 
masonry on artificial foundations, piling and framed 
trestles on foundation piles, portion of the grade being 
level and portion on an incline, the tresties being 
framed by number at the framing yard,and the entire 
work being about as complicated a piece of leveling as 
is usually met within ordinary practice, and that the 
results were entirely satisfactory,and that I am at 
present using one on an irrigating ditch with a fall of 
only 2feetto the mile, where accurate levelling is of 
course a prime requisite. 

There is a proverb jn all languages to the effect that 
“to the raven its own offspring is the whitest of 


all birds;” that this is specially applicable to inven- 
tors is no doubt well understood ; be that as it may I do 
not propose to let the statement go unchallenged that 
the system on which the “ Texas ” rod is graduated is 
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“decidedly objectionable.” I find, and the.weight of evi- 
dence goes to prove, that it is “ decidedly ” the other 
way, in fact the raison d'etre of the “ Texas ” rod is that 
the other forms were found defective, and the triangu- 
lar system adopted to remedy these defects. In any 
case the qualities of the rod as developed in actual use 
in the fleld willspeak forit, and determine its stand- 
ing with engineers, 
M. L, LYNCH. 
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LITERATURE, 


Scribner's Magazine.—Messrs. Scribner have been 
fcrtunate in securing the services of Mr. T. Thulstrup 
and Mr. J. Steeple Davis, to illustrate ex-Minister 
Washburne’s “ Reminiscence of the Siege and Com- 
mune of Paris.” Both of the artists were in Paris at 
the time of the Commune, and are thus able to draw 
largely upon r @wn personal experience. The 
sec nd instalme “the “Reminiscences,” in the 
February Scrilne tains a vivid description of life 
and incidents in “Paris during the Siege; this part of 
the narrative closing with the entry of the Germans 
into the city on the ist of March, 1871. It consists al- 
most entirely of ex'racts from his diaries, and pos- 
sesses the interest which attaches to a description of 
such stirring events made at the time of their occur- 
rence, and in the midst of the excitement attending 
them. 

With the February number of Scribner’s Magazine will 
begin a novelette by “J.8. of Dale” (F. J. Stimson, 
ealled ** The Residuary Legatee,”’ which is very differ- 
ent from anything that this writer has yet done, und 
the first chapters of which are zertain to arouse great 
interest and curiosity. 


$—[— ES 


Early Surveying Instruments. 

The first surveying problem which would 
naturally present itself to a fixed community, 
would be the dividing of its lands, and fixing 
boundaries ; forthis would follow directly from 
the cultivation of the soil. This was especially 
the case in that part of Egypt subject to the 
overflow of the Nile. The water depositing 
sediment, would of course gradually efface or 
cover up the old boundary marks, and it was, 
therefore, necessary to have these marks 
established in such a way that they might be 
readily retraced. In Egypt, then, we may say, 
surveying had its origin; and from Egypt the 
Romans obtained their forms of surveying in- 
struments. 

There were two principal problems which a 
surveyer of those days had to solve; he had to 
establish a basis, and then from this conduct 
his operations of dividing the land of running 
the boundaries. For this there were two in- 
struments in use. The one for the establish- 
ment of the basis, which was in every case the 
meridian, was termed the gnomon; the one for 
taking up details, the groma. In one of Hero’s 
books, the ‘‘Dioptric,”’ we find a description of 
an instrument called a “‘dioptra.’’ In this are 
taught methods of leveling, of running a 
straight line between two points not inter- 
visible, of measuring the breadth of a river, of 
finding the distance of the observer’s station 
from an inaccessible point, recovering lost 
boundary marks, etc. 

The Dioptra is not mentioned by the Roman 
writers, but it has been ascertained that it was 
an Alexandrian improvement on the ‘“‘groma,”’ 
and below is given a general comparison be- 
tween the two, taken from “Die Rémischen 
Grundsteuervermessungen,”’ by E. Stéber. 

‘*Upon a support supplied with a plump-line, 
in order to set the instrument vertically, rests 
a horizontal disc and upon the latter astraight- 
edge, which is provided at the ends with little 
plates having notches inthem to sight through. 
The straight-edge may be turned upon the disc 
both in a horizontal and vertical plane 
by means of gearing. Twosmall projections 
on the plate mark the points distant 90° from 
the original position ofthe straight-edge, so 
that the turning offof right angles requires no 
skill. The plumb-line on the support of the 
dioptra fulfills its purpose by means of a ver- 
tical line marked on the lower part of the 
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support, along which the plumb-line has to 
hang when the instrument is vertical. 

A water level is attached to the upper moy- 
able part in order to place the instrument in a 
horizontal position. This consists of asma]] 
copper tube to which are fastened two small 
glass tubes about twelve fingers in length, in 
which the water has to stand at acertain mark, 

The “‘groma’’ was almost identical with our 
present form of the surveyor’s cross. It con- 
sisted of an iron frame, pointed at the bottom, 
upon which rested two straight-edges at right 
angles to each other. 

The dioptra was set up by means of aplump- 
line and a water level: this was donein the 
groma by four pluinb-lines which hung down 
from the four corners of the cross and covered 
one another in the diagonals as well as in any 
two adjacent sides. 

While with the dioptra aright angle was 
turned offas described above, inthe groma 
this angle was constant owing to the fixed 
position of the arms. 

It will be seen ata glance that the groma 
was a primitive instrument, while the dioptra 
with its arm movable, through gearing, al- 
ready gave evidence of an instrument for 
measuring any angle; it wasin fact the germ 
from which grew the astrolabium, the theo- 
dolite, and our angle measurers of to-day. 

The instruments which the Roman surveyors 
used were the following: 

(1) The surveyor’s poles; straight poles pro- 
vided with iron points, used for the same 
purpose as the surveyor’s poles of to-day. 

(1) The surveyor’s rod ; decempea portiva, was 
a wooden rod with divisions marked on it, and 
was used for measuring straight lines. When 
measuring sloping ground a plumb-line was 
suspended from one end of the rod and the 
latter moved until the plumb-line hung per- 
pendicular to it or as near so as could be 
judged with the eye. 

(3) The hydrostatic balance. To both ends 
ofa rod about twenty feet long were fastened 
a pair of arms on which two lines were drawn 
parallel to each other and perpendicular to a 
third line drawn the length of the rod. Plumb- 
lines were suspended along these lines, and 
the rod moved until the parallel arms were 
vertical according to the plumb-lines. When 
this was the case the line along the face of the 
was horizontal. Butas it was impossible to 
use a plumb-line in windy weather, a groove 
of uniform depth was cut along the face of the 
rod and filled with water; the whole instru- 
ment being then shifted until the water at- 
tained a uniform depth throughout the groove. 

The method of using this instrument was as 
follows: First the rod was placed in a horizon- 
tal position. Then measurements were taken 
to find how much higher one vertical arm was 
above the ground than the other, this giving 
the difference in elevation. In this manner 
they measured the rise and fall of the ground. 

(4) The groma; this has been already de- 
seribed. 

(5) The gnomon (index of the sun dial). 

This was also one of the first instruments 
used in astronomy. Its invention is accredited 
to one Anaximander, who observed the sol- 
stices and probably also the inclination of the 
ecliptic to the equator. The gnomon consisted 
of aniron rod pointed at the upper end and 
was always set up vertically upon a horizontal 
plane. The shadow which the gnomon cast at 
noon was measured and from the relation of 
the length of the rod and shadow, the angle 
which the rays of thesun made with the hor- 
izon was obtained. The use of the gnomon by 
the Roman surveyors was confined to deter- 
mining the meridan. ; 

This much for the surveying instruments of 
the ancients. We have seen that they pro- 
duced an instrument which had some of the 
elements of our theodolite, but it lacked the 
one vital part, the graduated circle. The 
earlier observers did indeed use divided 
circles which they called astrolabes, armillas, 
etc., forthe purpose of surveying; but they 
were, generally speaking, very rude. The 
quadrant was employed in allaccurate surveys 
up to the latter half of the last century, al- 
though Roemer had shown oy reason and ex- 
ample, the superiority of the eméire circle. 
The first instance of a survey on a consider- 
able scale conducted with an entire circle was 
that of Zealand in 1762-1778; the horizontal 
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circle there used being two feet in diameter. 


For astronomical purposes the circle was 
used as far back as the time of Ptolemy, who 
calls it from its use a solstitial circle. It con- 
sisted of an outer fixed circle and an inner 
rotary one. ‘The inner circle seems to have 
been employed as the most accurate method 
of giving a rotary motion to the line of col- 
limation, concentric with the divided circle. 
The angles were read by means of pointers. 
The solstitial circle was the best contrived 
instrument of which we find any account, 
until the time of Roemer. 


It will be readily seen, that after the inven- 
tion of the telescope the essentials of the 
present theodolite were at once at hand. To 
whom the honor of first making the combina- 
tion belongs, isa matter ofdoubt. The engi- 
neer’s transit is merely a modification of the 
theodolite, and is an American idea. 

J.8.S. 

Journal of the Eng. Soe., Lehigh University. 
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Testing Fuzes by the Telephone, 


MM. De Place and Bassée-Crosse have de- 
vised an explosive tester consisting of a Place- 
Germain humid cell, an induction bobbin, and 
a telephone. The new battery of Place- 
Germain, owing to the absorbing material 
used in it, does not evaporate or effloresce. It 
is regenerated by a solution of chlorhydrate 
of ammonia, or sea water, and is useful for 
marine work and torpedo service. The ab- 
sorbent is fibre of cocoa-nut finely pulverized, 
and containing ten times its weight of water. 
The active plate of the cell is zinc. The ex- 
ploder is contained in a small box, having 
three press buttons on the inner lid, together 
with a Barbier telephone and terminals for 
the exterior circuit. The right button is in- 
tended to explode quantity fuzes by a red-hot 
platinum wire rendered tncandescent by the 
current from the battery. A battery giving 7 
volts and 0.3 ampére explodes these fuzes. 
The left button is for exploding tension fuzes 
by the induced current from the coil when the 
battery current is sent through its primary 
circuit. It explodes fuzes in circuits of over 
100 kilometres. 


The telephonic inethod of verifying fuzes, 
unlike the method by galvanometer, does not 
give rise to premature explosions, owing to the 
feebleness of the telephonic currents. In the 
Place-Bassée testing apparatus the fact of 
lifting the telephone from its seat putsin re- 
sistances which prevent premature explosion. 
In testing quanticy fuzes it is sufficient to lift 
up the telephone to put the resistance of the 
secondary circuit of the coil in the ex- 
ternal cireuit and still allow a current 
strong enough to make the telephone speak 
clearly if the fuze is good. Ifthe platinum 
wire is broken,however,the telephone is silent. 
The absence of fulminating cotton in the fuze 
cannot be ascertained either by telephone or 
galvanometer. 


Tension fuzes, in which there are two wires 
near one another in aslightly conducting com- 
position of powdered carbon and other matter, 
do not give sufficient conductivity to make 
the telephone speak, and in order to do so the 
fuze isused as acondenser. It is attached by 
one wire to the telephone circuit, the other 
being free, and it is charged by working the 
commutator quickly several times. The fuze 
is then included in the telephone circuit by 
both of its wires, and it is then found to per- 
mit of speaking in the telephone for a short 
time. The working of the commutator is 
— heard through the fuse acting as a con- 
denser. 

In the Place-Bassée tester the lifting of the 
telephone from Its seat puts the fuze in deriva- 
tion on the induced orsecondary circuit of the 
bobbin, so that in working the bottom com- 
mutator, the battery current at each contact of 
the button traverses the induced wire of the 
bobbin then at the moment the button is raised 
and the current broken, the extra current of 
rupture passes and makes the fuze*‘ speak” in 
the telephone. In short the main circuit 
consists of the battery, commutator, fuze, and 
telephone, with the induced wire of the coil 
crossing it between the battery and commuta- 
tor on one hand and the fuze and telephone 
on the other. If the fuze is good the tele- 
phone emits a feeble sound, if bad because 
the wires touch, the telephone sounds loudly, 
and if bad because the composition is absent, 
the telephone is mute. he apparatus is 
portable, cheaper than the magneto-exploder, 


and it operates for both kinds of fuzes.—En- 
gineering. 


ENGINEERING NEWS 


WATER. 
ATLANTA, Ga.—Number of miles of street, 140; s_reets 
paved, 12 miles; sidewalks, 23. miles; sidewalks, brick 
an | eurbed, 56 miles, Total sewerage, 125,000 feet. 


INDIANAPOLIS, InD.—The city has seventy miles of 
water mains, exclusive of the Panhandle system, and 
608 public and 11 private hydrants. 


Gas-Works.—A company has been organized to build 
gas-works at Cleburne, Tex. For particulars address 
L. A. Greenwell, 


MANCHESTER, N, H.—During the past year 141 water 
meters were set and 4,565 feet of service pipe laid; there 
are 14 miles of service pipe at present in use. The new 
pumps cost $16,400. 


HYDE Park, Inu.—During the past year 22,281 feet of 
water pipe were laid, 24,977 feet of brick sewer and 3,151 
feet of tile drain. About 40 miles of new sidewalk have 
been laid, and 36,508 feet of road macadamized. Con- 


siderable public work will be done during the present 
year. 


CoRRECTION.—Mr. James Bell, mayor of Sheboygan, 
Wis., writes us that it is a mistake that he has the con- 
tract for the erection of water-works at that place. He 
was only instrumental in getting the city to establish 
the works, and the contract was awarded to the Amer!- 
ean Water-Works & Guarantee Co., of McKeesport, Pa. 


HERKIMER, N. Y.—The village trustees have organized 
as a board of water commissioners, and have called a 
special water works election for January 20. The vote 
will no doubt be in favor of water. The village will do 
the work. The estimated cost is $69,500. 


Rep River DrarnaGe.--J. T. Fanning, C. E., has re- 
ported to the Red River Drainage Commission that all 
practical difficultiesin the drainage of the valley can be 
overcome. The area of the valley is 5,250,000 acres; 2- 
000,000 acres will require drainage eventually,and 1,500,- 
000 acres will be worthless without it. The estimated 
cost is $3,000,000. Mr. Fanning is at the St. Anthony 
Falls Water Power Company, Minneapolis, Minr. 


Lake ViEw, Itu.—During the past year the population 
increased from 26,000 to 34,000; nearly 6,000 feet of streets 
were paved and fifteen streets opened or extended; 
eight miles of sewers were laid at a cost of $83,200, and 
40,000 feet of water pipe laid at a cost of $23,400. The 
total of water rents was $31,000. A new breakwater was 
constructed at a cost of $6,000. New street railroad 
tracks were laid. The following improvements are 
already ordered for the present year: block paving, 6.5 
miles; ma’ adam paving,1.5 miles; sewers, 18 miles, and 
water mains, 6 miles, J. W. Alvord istown engineer. 


GREENCASTLE, IND.—The Greencastle Water Co. has 
awarded the contract for constructing the new water- 
works to Messrs. Samuel R. Bullock & Co., of New York 
City. The water supply will be taken from the creek 
north of the city, near to which the pumping station 
will be erected. There will be a brick engine-house, 
42 by 60 feet, and a smokestack 77 feet high. There will 
be two pumping engines with a capacity of 1,500,000 
gallons per day each; tv’o steel boilers 54 inches in 
diameter and 16 feet long, and a boiler iron stand-pipe 
which will cost $14,000. Eight miles of 6-inch to 16-inch 
cast-iron mains will be laid, The estimated cost of the 
work is $125,000.. Ellis Morrison will be the chief 
engineer. 


ARTESIAN WELLS aT DENVER, CoL.—Mr. Littell, city 
inspector of artesian wells states as follows in his re- 
port for 1886; 

“ There are now 133 artesian wells sunk in the city, 
all the way in depth from 350 feet to 1,125 feet. The 
first flow was struck at 350 feet, the second flow at 525 
feet. the third flow (or increase of second flow) at 555 
feet, and at 625 feetthe fourth flow was struck. This 
flow continued to a depth of 680 feet, and seems to be 
the most valuable.” 

There were six successful wells sunk in 1885 and 
eight in 1886. The deepest wellsunk was on Governor 
Evan’s property on the corner of Lawrence and Four- 
teenth streets. The depth of this is 1,125 feet. Ata 
depth of 1,100 feet a small pocket of oil was found. 

Many wells which had been sunk in previous years to 
the second and third flow, have been cleaned out and 
sunk deeper; and some which had been sunk to the 
fourth flow, and the pressure of which had diminished, 
were cleaned out, with the result that the pressure and 
quality of water was restored to its former standard. 


STAFFORD SprinGcs, Conn,—The water supply system 
is a complete success; the supply is taken from Roar- 
ing brook,a mountain stream five miles from the 
village; the wateris drawn from the rock bed of the 
stream where it is free from the impurities found on 
the surface. A dam 100 feet longis built across the 
valley and forms a reservoir of 500,000 gallons capacity, 
and further up stream is a storage reservoir of 4,000,000 
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gallons capacity, The head is 285 feet. For 10,000 feet 
of pipe from the reservoir there is a fall of only 25 feet, 
and on that length of pipe there are four swamps from 
900 to 1,500 feet, with a depth in some places of 25 feet of 
mud, there are also four high knolis cut down. There 
are ten miles of pipe laid, 4, 6, 8 and 10-inch, 24 gates, 75 
taps, 24 1-inch globe valves, or air valves, 32 flre hy 
drants with two steamer nozzle hydrants, and three 
4-inch blow offs. The day pressure is 90 pounds and 
the night pressure 118 pounds. The Borough has 
contracted for the hydrants for five years. The water 
was turned on for permanent use on December 2nd 
and no leak has occurred so far. The works are owned 
by Messrs. Goodhue & Birnie. of Springfield, Mass.: 
Wm. Birnie is president of the water company and R.S. 
Hicks, secretary. The works were constructed under 
the supervision of T. P. Connery. The tests were sat- 
isfactory, three streams being thrown simultaneously 
to a height of 60 feet and two streams to 125 feet. 


Conogs, N. Y.—City Engineer Edward Hayes. under 
date of December ist, 1886, reports his final estimate 
on the construction of Reservoir No. 3. The reservoir 
has an area of 14.5 acres with a storage capacity of 65,- 
571,570 gallons ata depth of 22 feet; the capacity at a 
depth ot 24.5 feet will be 74,073,609 gallons, The total 
capacity of the three reservoirs will ultimately b>» 95, - 
000,000 gallons. The height above the water table at 
the Harmony hotel building is 210 feet, which would 
givea pressure of about 90 pounds per square inch, 
Rock and hard pan were met on the west side before 
the bottom was reached, and care was taken to plaster 
the face of the rock with cement where it was cut to 
make foundation for the slope wall so as to prevent 
any leakagefrom seams. The contract was awarded 
to Houlihan & Madigan, July 7th, 1885; ground was 
broken and work commenced July 13th and water 
pumped in October 23rd, 1886. The following shows 
the work done by the contractors: 


99,341,.0 ecubie yards excavation....at 2i¢.... $20,861.61 
6 ,810.4 “* slope wall. ......... “*$2.37.. 16,211.74 
2,159.3 ** concrete «..-.6. see ** $3.37... 7,276.84 
16,642 brick for gate house............ ** $13... 216.34 
37.77 cub. yds. stone masonry for 
WEES DOMGi eae csccvecdsocsicdicceces f Bias 188.85 


68.75 cub. yds. stone masonry for 





BOP WONG. po ccccsccccccsvcece PPRhi aoc 275.00 
9.80 cub. yds. stone masonry for 
DIDO WOll. cs cecvccccccccecceecse " Ghsks0 39,20 
39.75 cub. yds. concrete for stop 
WEED: 0 ccsecccccccee-cccceccesecs “* $3.37 133.95 
4.00 cub.yds. masonry for sewers “ $4....- 16.00 
1,687 lineal feet 18-inch sewer * 100... 1,180.90 
590 “18-inch  vitrifled 
Rela PID G ids sec icccesccccctances * We... 501.50 
3,623 lineal feet 16-inch iron water 
DIDS, Laid... .c0e cccccccsce secvese * Gie, 1,775.27 
Lumber and material for gate house.......... 350 00 
POG docs sticccectcceccccccneccevcs os sees .- $49,027.20 
TUMOR eo ccicdcvcccese: cescncccccssscoveses 48,636.96 
Excess over estimate........- 6... ee ecee ee $990.24 


The inner slopes were faced up to the top with dry 
rubble stone wall sixteen inches thick. The bottom 
was covered with concrete. Each length of the iniet 
and outlet pipes was laid on two feet of 


con- 
erete and two feet of masonry by six feet 
deep, where they passed through the embank- 
ment. Here the embankment was made wider, for the 


reason that it would be alli fill. The outlet well was 
covered with a copper wire screen made in the form of 
a dome eighteen inches high and four feet in dia- 
meter. Mr. Hayes suggests changes in the pumping 
line, the present route being dangerous and expensive, 
as the Erie and Cohoes companies’ canals are crossed 
under water: the cost of these changes is estimated at 
$16,000. He also suggests a stand-pipe between reser- 
voirs Nos. 1 and 2 and No. 3, and concludes his report 
by commending the contractors forthe manner in 
which they have executed the work. 


The city now owns three reservoirs. No. 1 was com- 
pleted in 1857, No. 2 in 1870 and No. 3 in 1886. No. 2 is 28 
feet higher than No.1. and No. 3, 22 feet above No. 2. 
The full capacity of No. 1 is 4,500,000 gallons; No. 2, 10,_ 
000,000, and No. 3, nearly 80,000,000, making a total ca- 
pacity of about 95,000,000 gallons. The water is taken 
from the Cohoes Water Power Company’s canal, which 
receives its supply from the Mohawk river, about 
three-quarters of a mile farther north. The water is 
forced to the reservoirs through a 10-inch and 16-inch 
main, part cast-iron and part cement-lined pipe, by 
means of three double acting pumps, made by Lang. 
Goodhue & Co., Burlington. Vt. Their daily capacity 
is 2,000,000 gallons each. The power is given by two 
Hercules wheels of 93 and 165 horse power. 


The distance from the pumps to reservoir No. 1 is 
2bout 1,500 feet: to No, 2, 3,900 feet, and to No. 3, 6,700 
feet, The height of No. 3 above the business part of 
the city is 210 feet, or about 90 pounds pressure to the 
squareinch. The daily consumption is about 3,000,000 
gallons. There are now laid in the city about 11% miles 
of pipe from 4 inches to 24 inches in diameter. 





50 


Tarex Rivers, Micnu.—On January 7th the ther- 
mometer indicated 14° below zero and the water-works 
were frozen up. So great was the fear of fire that the 
night watches were doubled at all the factories and 
ariangements made to call on Kalamazoo for assistance 
in case of necessity. 


SewaGe Disposat at Newport, R. I.—The citizens of 
Middletown, a farming district adjoining Newport, are 
greatly excited over the disposal of the sewage of the 
city by carting the entire quantity to their town and 
using it for fertilizing purposes. The Middletown 
people are determined to endure it no longer. The 
health officer of the town has forbidden the further 
spreading of swill on land. and a.petition will be pre- 
sented to the State Board of Health asking them to 
take action in the matter. 


Sewerage.—Sewerage systems are to be introduced 
at Port Chester, N. Y., and Jackson, Tenn.—At Mount 
Vernon, N. Y.. there has been trouble in finding a 
means of disposal for the sewage from the newly 
authorized sewer. One plan is to convey the sewage 
through outlying portions of the village to East Chester 
creek; and another is topump it to a central station 
and then to the creek; the cost would be from $97,000 to 
$200,000 for the first plan, and about $20,000 for the 
second. Meanwhile the grand jury has found an in- 
dietment against the village trustees for maintaining a 
nulsance, 


PewsacoLta, Fia.—The works were constructed by 
Messrs. Samuel R. Bullock & Co., of New York City, 
and were put in operation a few months ago. The 
cost was $150,000. The stand-pipe is 150 feet high, and 
20 feet in diameter; it is built of boileriron from ‘- 
inch to %-ineh thick and stands on a natural elevation: 
There are two pumps, euch of 2,00),000 gallons capacity, 
fourteen mil+s of mains, varying from 14 to 6 inches in 
diameter, and 105 hydrants. The water supply comes 
from 5-inch driven wells varying from 175 to 400 feet in 
depth. The gravity pressure is eighty-two pounds, and 
by direct pumping into the mains a pressure of 210 
pounds can be maintained. 


Brooxiyn, N. Y.—Owing to the severe cold, people 
are letting the water run at the faucets to prevent its 
freezing in the pipes and in consequence the situation 
of the water supply is getting serious. City Engineer 
VanBuren states that the present daily consumption is 
about 68,000,000, while the supply, without drawing on 
the reserve, is 45 000,000 gallons It is now apparent 
that the extension of the water-works in accordance 
with Mr. VanBuren’s plans, is of the utmost impor- 
tance; all that is needed is the aldermen’s approval, 
which they have thus far withheld, 


Cuicaco, ItL.—In spite of the 25,000,000 gallons in- 
erease to the water supply by the North Side works, 
there isa scarcity of water in some parts of the city, 
partly caused by the loose ice blocking up the inlet 
gates at the lake crib and aggravated by waste from 
the faucets being kept open during the cold weather. 
Tugs have been engaged in breaking up and dispers- 
ing the ice. Aceording to the law, if a party is found 
to be wasting the water unnecessarily the inspectors are 
authorized to cut off the supply at once, and the party 
80 offending will not be entitled to water for twelve 
months thereafter. The engineer says that Chicago 
uses, or wastes, more water per capita than any other 
city in the world, and that although the works are now 
eapable of supplying from 90,000,000 to 100,000,000 of 
gallons of water daily the supply is insufficient to the 
exravagant demand. 


BRAINTREE, Mass.—The Braintree Water Supply Co, 
made a proposition in December last to set 100 hydrants 
at an annual rental of $1,000 for not less than twenty 
years, and an annual rental of $35 for each additional 
hydrant. A committee was appointed to consider the 
matter and to report on the advisability of the town 
purchasing the water company’s franchise. The com- 
mittee has reported adversely to contracting with the 
company, but urges that something should be done at 
once towards securing a water supply for flre and 
domestic purposes, It is recommended, therefore, 
that as the company has taken legal steps to acquire 
land, construct a gallery and other preliminaries, all of 
which may be utilized in the system for the permanent 
and ample supply which the town should provide, that 
all the franchises and rights of the company should be 
purchased by the town, 


Newakk, N. J.—John R. Bartlett, of New York, has 
made a proposition to the Aqueduct Board to furnish 
the city with pure water from the hills of Morris and 
Passaic counties, atthe same expense as is now in- 
curred by pumping the dirty water from the Passaic 
river into the reservoir at Belleville. Mr. Bartlett's 
company will furnish the entire capital for the con- 
struction of the works and will only ask the payment 
of a moderate sum per million gallons of water de- 
livered at the Belleville distributing reservoir. The 
U.S. Sanitary Filtering Co., of New York, has made a 
proposition to place machinery at the Belleville pump 
works capable of filtering, purifying, deodorizing and 
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oxydizing 18,000,000 gallons of water daily at a cost of 
$175,000, the plant to become the property of the Board 
of Water Commissioners, The Board has adopted a 
resolution to calla public meeting for January 19th at 
which the Aqueduct Board shall submit for general 
discussion the several propositions and plans received 
for the purification Of the present or the procurement 
of a new water supply. 


New Water CoMPaNnixs.—Newport Water-Works Co., 
Newport, Ark., A. H. MeCormick and C. M. Davison, of 
Parsons, Kan,, G. B. Kinney, of Newport, Ark.; capital 
stock, $100,000.——Asbtabula Water-Works Co., Ashta- 
bula, O.; Comegys & Lewis, of New York; A. L. Johnson, 
Of Muncie, Ind.; W. C. Haskell, Henry Fassett and 
Samuel Crosby, of Ashtabula; capital stock, $150,000; 
work to be commenced in the spring and completed by 
July.— Beaufort Artesian Water Supply Co., Beaufort, 
8. C.; C. Townsend, W.'f. Seward, Geo. Holmes and 
others.—Pine Grove Water Co., Pine Grove. Pa.; 
treasurer, Samuel H. Kaercher, of Pottsville; capital 
stock, $25,000.——Cahaba Valley Water Co., Birming- 
ham, Ala.; estimated cost of works, $1,000,000; supply 
to be obtained from the Cahaba river, nine miles from 
the city.——Alton Water-Works Co.; Alton, Ill.; the 
works were owned by Henry Watson, J. E. Hayner and 
others, but a controlling interest has now been sold to 
a syndicate composed of T. A. Taylor, Omaha, Neb.; 
Wm. Underwood, Detroit, Mich., and C. A. Warne., 
Boston, Mass.; T. A. Taylor haa been elected president. 
——Eufaula Water Co., Eufaula, Ala.—A company is 
to be incorporated to supply Newcastle and Damaris- 
cotta, Me., from Damariscotta Lake. 


ROCKLAND AND ABINGTON, Mass.—In 1885, an act was 
passed authorizing Rocklan4, Abington and Whitman 
to take water from the Big Sandy pond in Pembroke; 
Whitman, however, dropped out and the other two 
places started work, each issuing $100,000 bonds (the 
act limited them to $150,000) and incurring half the joint 
expenses. Simson C. Heald, of Worcester, was ap- 
pointed engineer and prepared the plans and specifica- 
tions; during his absence in Europe the work was 
under the charge of engineer J. J. Van Walkenburg, of 
Worcester, with Hon, Phinehas Ball, of Worcester, as 
consulting engineer. The source of supply is in Pem- 
broke, and embraces Oldham, Furnace and Big Sandy 
pends; the water is very pure. It was proposed to 
have the water filter through the sand into a filter 
gallery constructed for that purpose, but after the 
gallery was built it was found that the water did not 
enter rapidly enough. This filter gallery is now used 
#8 a pump well, anda 24-inch supply ripe rurs from it 
along apoint of land 400 feet to the extreme end, and 
then juts out into the pond 130 feet. over a clean gravel 
bottom, to the wate-house, where the water is about 12 
feet deep. This pipe is atthe center 5 feet from the 
surface of the water,and was laid by Henry Pike & 
Sons, of Cambridge. 

There are two Worthington high-service pumping 
engines, with capacities of 2,000,000 and 1,250,000 gallons 
per day; the guaranteed duty was 85,000,000 foot-pounds 
per 100 pounds of coal. The contract price for engines, 
boilers and fittings was $32,000, 

The water is pumped through a 16-inch pipe through 
Pembroke and Hanson to the stand-pipe on Beech 
Hill, in Rockland, five miles from the pond. The stand- 
pipe is 100 feethigh and 25 feet in diameter, with a 
capacity of 368,000 gallons; it was built by the Cunning- 
ham Iron Co., Boston; the contract price being $12,700. 
The water in the pipe is 230 feet above Big Sandy pond, 
129 feet above Rockland and 135 feet above Abington. 
From the stand-pipe there is a 16-inch pipe, which 
divides into two 12-inch pipes to Rockland and Abing- 
ton. There are 25 miles of pipe, 13 in Rockland, with 95 
btydrants, and Abington 12 miles, with 87 hydrants. The 
following prices were paid per foot for laying pipe; 
16-inch, 32 cents; 12-inch, 27 cents; 10-inch, 25 cents; 8- 
inch, 20 cents; 6-inch, 16 cents; 4-inch, 13 cents. The 
pipes were laid by Thomas F. Maney & Co., of Boston, 
and were furnished by the Warren Foundry & Machine 
Co., Phillipsburg, N. J. Mansy & Co. have presented 
claims against the towns for work done outside the 
contract ; Rockland, $15,000; Abington, $12,000; the towns 
jointly, $4,000. The water-works committees consider 
these claims exorbitant and refuse to pay them: 
stating that $8,000 will cover all such work. 


Water Suppry or St. Lovuis.—There is more trouble 
with the water supply, after the last near approach to 
afaminethe weather moderated and the waste was 
stopped, but with the cold snap of a few days past the 
wholesale waste has recommenced and there is con- 
siderable anxiety felt. Numbers of people living on 
high ground complained that they could not get water 
on the second floors of their houses, and the situation 
became so alarming that the Mayor issued a proclama- 
tion urging that all waste be stopped; a large force of 
water detectives have been put on and versons found 
allowing water to run continually will be notified that 
it must be stopped ana if they do not comply they will 
be prosecuted. At one time there was only a depth of 
7.2 feet in the reservoir, one third of the quantity re- 
quired for safety. The inspectors are making a house 
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to house inspection and the serving of notices upon 
consumers to stop wastage has brought a number of 
angry and violent letters to the Water Rate Collector, 
the writers denouncing the inspectors, the department 
and the informers, most of the writers imagining some 
neighbor to have given information ; many of the writers 
regard the notices as a personal insult. On January 
7th the supply was cut off from a large number of con- 
sumers on account of wilful waste. A section of the 
city ordinance governing the Water-Works Depart- 
ment provides for authority of the employés to enter 
any house to attend to meters, pipes, taps, ete. Large 
numbers of reports of cases of wilful waste have 
been sent in by the inspectors; these consumers 
will have their supply cut off and will be prosecuted, 
To detect waste the “ waterphone ” is employed, This 
is a machine which, when attached to the supply pipes 
of houses, indicates perfectly whether water is run- 
ning within the houses or not. It will be applied late 
at night when all faucets are supposed to be closed, 
and persons who are thus discovered to be allowing 
waste to flow to prevent freezing will also be reported 
and prosecuted. 


PouGHKEEPsIE£, N. Y.—The Board of Water Commis- 
sioners has submitted the annual repert. During the 
year, 1,802 feet of 6-inch mains have been laid, 60 feet of 
4-inch hydrant branches, seven 6-inch gates, four hy- 
drants and 76 meters. The only sewer extension was 
between Jefferson and Gate streets. The fiiter beds 
have required considerable attention, but are now in 
good order, and a new method of cleansing has been 
adopted which will prevent further trouble. The waste 
of water is again assuming serious proportions. It is 
chiefly due to the flow in cold weather to prevent freez- 
ing, and is a matter impossible to control, except by the 
application of meters. The volume pumped during the 
year is 634,473,720 gallons,'43,000,000 in excess of last year 
and about 138,000,000 in excess of the year 1884. The in- 
crease of over 138,000,000 gallons in two years, suggests 
an uncomfortably near approach to the maximum 
capacity of the pumping plant, which is about 890,000,000 
gallons per annum;and if the rate of increase con- 
tinues, will soon force a choice between a large «x- 
penditure to augment the pumping capacity, and 
maintain it, or a lesser expenditure to provide meters 
for all services, While one-fourth of the consumers 
are now supplied through meters, less than 66,000,000 
gallons, or but little more than one-tenth of the volume 
pumped during the year, was used by them, leaving 
nine-tenths to be used and wasted by the three-fourths 
of the consumers under the faucet rate system. It is 
suggested that the Council direct meters to be plaved 
upon the services of all the city buildings to locate and 
check waste. 


New Warer-Works.—Elgin, Ill. The city has ap- 
propriated $190,000 for works, and will commence work 
as soon as possible.——Victoria, Tex. The works are 
being repaired and extended.——Denver, Col. The 
Denver Water Co. proposes to supply: the high parts of 
the city from a reservoir on Cemetery hill, with water 
from Cherry creek, work to be completed next sum- 
mer.--—Norristown, Pa. An ordinance for a loan for 
the purpose of erecting water-works has been passed. 
—wWaco, Tex. The city council has abrogated a con- 
tract with the Waco Water Co., for a supply for fire 
protection; the company agrees to the arrangement; 
hence the advertising for proposals for new works to 
cost from $150,000 to $200,000. Burlington,Ia. Last year 
a Gaskill compound condensing engine, with a daily 
capacity of 3,500,000 gallons was putin, making the pres- 
ent total pumping capacity 6,500,000 gallons, other im- 
provements are contempiated.——Greenbush, N. Y. 
Messrs. Moffett, Hodgkins & Clark have made a propo- 
sition to put in works;they will erect a steel water 
tower to contain 500,000 gallons, lay mains and 80 
double-nozzle hydrants; aunual rental for the village, 
$3,500; private parties will be charged $5 per tap.— 
Norwalk, Conn. It is proposed to obtain the water 
supply from artesian wells, the quality and quantity of 
the present supply being unsatisfactory, pure water 
has been obtained from experimental wells.—-Mason 
City, la. The supply from springs being insufficient, 
additional water is to be taken from Lime creek, the 
water will be filtered. The works have vost $24,577, and 
were completed last September.—Kissimmee, Fla. 
A vote will be taken January 29th on the question of 
issuing $10,000 bonds for water-works.—Newburg, N_ 
Y. A vote is to be taken on the plan for purifying the 
supply, recommended by the Water Board; estimated 
cost, $37,500,——Eust Bridgewater, Mass. A Boston syn- 
dicate will apply for a charter for water-works; Hon. B. 
W. Harris, Hon. J.S8. Allen and Albert Harden, of East 
Bridgewater, are interested.—Jamestown, N.Y. The 
Empire Well-Auger Co., of Buffalo, will drive an 8-inch 
well for the water company.-— Milwaukee, Wis. Work 
is progressing satisfactorily on the new high service 
works; the buildings are nearly finished; the tower 
has been commenced.—Greensburg, Pittsburg 
and Kittanning capitalists are interest in a scheme 
to introduce water-works.—Camden, N. Y. Judge 
Evans, of Rome, has set aside the temporary injunction 
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prohibiting the water commissioners from diverting 
the water of Emmons brook; a suit is now pending.—— 
Paris, il. A contract for a supply from driven wells 
has been let to B. R. Rouse, of Indianapolis, Ind.—- 
Attleboro, Mass. Pumping engines are to be put in and 
a reservoir constructed with a capacity of 2,000,000 
gallons. —Coneordia, Kan. The new works will cost 
$40,000,—Orillia, Ont. A vote has been passed for 
$20,000 to extend the water-works.——Birmingham, Ala. 
The Elyton Land Oo. has purchased a pumping engine 
of 7,000,000 gallons capacity for the water-works.—— 
Natchez, Miss. The mayor in his inaugural address 
advocated a system of water-works,——Snushan, N. Y. 
Address, William Low.——Schwenksville, Pa. John G. 
Prizer, A. G. Sechwenck, Albert Bromer and others are 
interested. —— Seymour, Ind.—— Bridgeport, Pa. —— 
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NEWS OF THE WEEK. 


Proposals Open. 


Stone.—For the construction of the East Division 
Sewer Tunnel. Andrew Rinker, City Engineer, City 
Hall. Minneapolis, Minn. January 18. 


Supplies.—Oils, packing, bolts and nuts, brass steam 
fittings (cocks and valves made in Philadelphia), 
wrought-iron pipe and fittings, iron and steel, Jumber, 
bricks, lime, cement, cast-iron pipe and castings, etc., 
ete. Water Department, Philadelphia, Pa. January 18. 


Heating Apparatus.—Hot water heating apparatus 
for the post office building at Hull, P. Q. Department 
of Public Works, Ottawa, Canada. January 19. 


Brick Paving.—Paving brick sidewalks. Comp- 
troller’s Office, New Orleans, La. January 20. 


Launch.—Furnishing steam launch, with crew com- 
plete, for 1887, for service at Sandy Bay breakwater, 
Mass. Lieut. Col. G. L. Gillespie, U. 8. Engineer 
Office, P. O. Building, Boston, Mass. January 20. 


Freestone.—For pumping station at Chestnut Hill 
reservoir. Water Board, Boston, Mass. January 21. 


Gas and Electric Lighting.—Lighting city (two 
miles square) with electric light; lighting streets and 
public buildings with gas (bids per 1,000 feet and per 
lamp respectively); furnishing iron lamp posts and 
lamps ; coal oil. or other material for lighting: separate 
bids. Contracts to commence June ist. The Lamp 
Committee, Lancaster, Pa. February 1. 


Bridge.—An iron bridge, 120 feet long, 16 feet roadway 
and5 feet sidewalk; proposals with and without side- 
walks. County Commissioners, Wellsboro, Tioga 


county, Pa. February 2. For stone substructure, Feb- 
ruary 5, 


Iron Bridges.—T wo bridges, across the east and west 
forks of Indian Kentucky creek, near Manville, Ind. ; 
length, 160 feet and 120 feet, one span; roadway, 16 feet: 
load 75 to 190 pounds per square foot, in addition to 
weight of bridge: bidders to furnish strain sheets and 
specifications. Auditor’s office, Jefferson county, Ind. 
February 3. 


Railroad.—Algoma branch, Canadian Pacific R, R. 
from Algoma Mills to Sault Ste.Marie, 86 miles, Plans 
and specifleations at the office of tae Chief Engineer, 
Montreal. W.C, Van Horne, Canadian Pacifie R. R. Co 
Montreal, Canada, February 4. 


Building.—Construction of a Poor Asylum: plans 
and specifications at auditor’s office. Board of Commis- 
sioners of Vermillion county, Newport, Ind. Feb. 9. 


Contracting. 


Post Office. —The Secretary of the Treasury has re- 
commended an appropriation of $34,500 for the post 
office at Newark, N. J. 


Asphalt Paving.—At Cincinnati, 0., the Board of 
Publie Works has awarded the contract for asphalt pav- 


ing on MeMillan avenue to the Warren-Scharf Asphalt 
Paving Co., at $53,493. 


Tunnel and Viaduct.—At Indianapolis, Ind., L. H. 
Shearer, city engineer,is preparing the plans and speci- 
fieations for the tunnel and viaduet at the new unior 
depot. Contracts will be let in about two weeks. 


City Hall.—A new city hall is to be erected at Mil- 
waukee, Wis., for which $1,009,000 bonds will be issued. 
The plans have not yet been prepared but it is probable 
that competitive designs will be invited. 


The King Iron Bridge & Manufacturing Co., of 
Cleveland, 0., has received contracts from the Ric 
Grande International Bridge & Tramway Co., of San 
Antonio, Tex., for the construction of bridges across 
the Rio Grande river. Contract price about $300,000, 


Bridges.—Contracts for nine bridges for Leaven- 
worth county, Kan., have been awarded as follows: G. 
W. Graham, Leavenworth, Kan., five wooden bridges, 
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$209, $250, $200, $200, $417 ; total, $1,276. Charles H. Chapin, 
Springdale, Kan., two bridges, $363, $663; total, $1,026. 
Two contracts not awarded. 


Cable.—The Mount Auburn Cable Railroad Co., Cin- 
¢innati O., has awarded the contract for a 1\-inch wire 
cable, eight miles long and weighing about 52 tons (2.5 
pounds per foat), to Messrs. Broderick & Bascom, St. 
Louis, Mo. 


Wood Paving.—The American Wood Preserving Co., 
St. Louis, Mo.. has finished laying its impregnated 
wood biock paving on. the streets in the West End, in- 
cluded in the contract awarded last summer. Many 
petitions have been presented for having more streets 
laid with his pavement. 


Iron Foundry.—The iron foundry department of 
the Reliance Iron Works; E, P. Allis & Co., Milwaukee, 
Wis., which was burnt on January 6th, wi'l be rebuilt 
at once and completed within two months, Work has 
been commenced at clearing the ground. The loss was 
about $100,000. A largeamount of machinery and fix 
tures will be required. 


Water Pipes, Valves, Etc.—The Michigan Pipe Co., 
of Buy City, Mivh., bas secured through 8. V. Saleno, 
its representative at Denver, Col., the contract from 
the Beaver Brook Water Co., of Denver, the contract 
for supplying Highlands, Col,, with 92,850 feet of 
Wyckoff water pipe, 43 hydrants, valves, specials, ete., 
andlaying complete. The contract price is $20,000, and 
work is to be completed by June. 


Iron Bridges.—The following proposals have been 
received by Superintendent of Public Works 
Shanahan, at Albany, N. Y., for constructing iron 
bridges, one at Rochester and one at Medina, respec- 
tively: O. F. Hilt, Greenbush, $4,975 and $3,340; Roches- 
ter Bridge & Iron Co., $5,170 and $3,750; Niagara Bridge 
Works, $5,480 and $4,070. Contract awarded to O. F. 
Hilt. 


Bridge Engine.—The following proposals were 
opened January 10th, at the City Engineer's Office, 
Bridge Department, Boston, Mass,,for an engine ind 
boiler forthe Charles river bridge: James Russell & 
Sons, $675; James H, Paine & Son, $722; Kendall & 
Roberts, $800; Lidgerwood Manufacturing Co., $825: 
Webb & Watson, $1,000; Atlantic Iron Works, $1,092. 
The contract was awarded to James Russell & Sons. 


Canal Work.—The following proposals have been 
received by Superintendent of Public Works Shana- 
han, at Albany, N. Y., for the construction of 530 feet of 
wall on the Champlain canal, Cohoes; V. Brown. 
Herkimer, $6,578.40; Sherman & McDonough, West 
Troy, $7,815.50; Leavey & Buckley, Albany, $7,863.20. 
Contract awarded to V. Brown. 


Hoisting Engine.—The following proposals have 
been received by Capt. W. H. Bixby, U. 8. Engineer 
Office, Wilmington, N. C., for furnishing a hoisting 
engine for use on the Neuse river: J. 8. Munday, 
Newark, N. J., $1,060; Lid; erwood Manufacturing Co, 
New York City, $1,214; E. J. Codd, Baltimore, Md., 
$1,215; George L. Neville, Portsmouth, Va., $1,225. The 
contract was awarded to J. 8. Munday. 


Water Bonds.—The following propossls for $75,000, 
water bonds have been received by the City Council of 
Avondale, O,: Seasongood, Sons & Co.,$82,237.50; Simon 
& Huseman,Cinc'n nati,$81,075; German National Bank 
Cincinnati, $80,332.50: N. W. Harris & Co,. Chicago, $80.- 
155: Western German Bank, $79,920; C. 8. Bragg,Cinein- 
nati, $78,878; Lamprecht Bros., Cleveland, O., $78,797; 8. 
Kuhn & Sons, Cincinnati, $78,696.87; W.J. Haves & Sons, 
Cleveland. $77.249, The contract will probably be 
awarded to Seasongood, Sons & Co., Cincinnati, 


Levee.—The following proposals have been received 
by the Louisiana Board of State Engineers, at New 
Orleans, La., for constructing the Oakland levee; P. J. 
Tyrrell, 15.49 cents per cubie yard; Thomas O’ Mally, 17 
cents: John MeGinty, 18 cents; Ogden & Jones, 18% 
cents: John Cleary, 19 cents; William Downing, 19 
cents; P. Harnan, 44 cents. The contract has been 
awarded to P. J. Tyrrell. 


Atlanta Bridge Works.—The Atlanta Bridge Works, 
of Atlanta, Ga., has the following bridges in course of 
erection: Covington & Macon RB. R., 600 feet in 4 spans, 
five iron cylinder piers; Talladega & Coosa Valiey R.R., 
576 fect in 4 spans, five iron cylinder piers; East & West 
of Alabama R. R., 200 feet draw span; Western of Ala- 
bama R. R., 162 feet span: city of Covington, Ga., 115 
feet span: Bartow county, Ga., 245 feet in two spans, 
with masonry; 90 feet in six spans. Grant Wilkins is 
the engineer. 


Masonry.—The following proposals have been re- 
ceived by the Supervising Architect, Washington, D.C.. 
for stone and brick work for the court-house and post- 
office building at Des Moines, Ia.: Rice & Basset, 
Chicago, (stone) $21,836, $25,865, $27,900, (brick) $9,875: 
E. Brainard & Sons, Chicago, (stone), $29,700: Mc- 
Carthy & Corbett, Washington, D. C., (brick), $14,997; 
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J. J. Jabot and C, P. Carroll, Peorfa, Iil., (brick), 
$16,007; R. 8. Finkhorne, Des Moines, (stone), $14,227, 
(brick), $18,655, 


Sewer.—The fojlowing proposals have been received 
by Superintendent of Public Works Shanahan, at 
Albany, N. Y., for enlarging a sewer at Rochester: V. 
Brown, Herkimer, N. Y,, $4,800.75; Whitmore, Rauber & 
Vicinus, $6,270.50; B. P. Smith, Rochester, $5,306; Leavey 
& Buckley, Albany, $5,994.22; George Chambers, Roches- 
ter, $6,829.50. Contract awarded to V. Brown, 


The following proposals were opened January ith 
by the City Eagineer, Boston, Maas.: 30 tons of 4-inch, 
600 tons of 6-inch, 300 tons of 8-inch, 180 tons of 10-inch, 
42¢ tons of 12-inch (A), 900 tons of 12-inech,(B), 160 tons of 
specials: Gloucester Lron Works, $33.90, $33.09, $33.09, 
$33,09,$32.71,$32,71,856. McNeal Pipe Foundry $35,50,896,50, 
$36.50 $36.25, $36,$36, $67.20. Warren Foundry & Machine 
Co., $36, $35.40, $35.40, $34.70, $34.70, $34.70, $61.60. Mellert 
Foundry, $40, $37, $36.50, $36°60,$35,50, $35.50, $70. Builders 
Iron Foundry, specials $68, The contract was awarded 
to the Gloucester Iron Works. 


The Equitable Building.—The Equitable Life As- 
surance Co., of New York City,has now opened its books 
for rental of rooms in the enlarged and almost recon- 
structed building. Tne work has been done with mar- 
velous rapi ity and precision by day and night. The 
rooms were vacated by May Ist, 1886, buildings were 
torn down, foundations laid anda massive structure 
erected which will be ready for occupancy by May Ist. 
1887. Thebuilding occupies an entire block, with the 
exception of two corners, its frontages are 224 feet, 2% 
feet, 167.5 feet and 66.5 feet; the extreme breadth is 306 
feet. The frontis of massive granite blocks. A pas- 
sage way 40 feet wide will run through ,the building at 
the street level, and there will be ten passenger eleva- 
tors, The store work has been done by the New Eng- 
land Granite Co., James G. Batterson, President; and 
the iron. work by J.B. & J. M. Cornell. The architect 
is George B. Post, and the building has been con- 
structed under the supervision of David H. King, Jr. 


Water Pipe.—The following proposals have been re- 
ceived and contracts, aggregating about $150,000, 
awarded by the Water Board, St. Paul, Minn.: Cast- 
iron pipe and specials (4, 6. 12, 16 and 20-inch pipe), 
Shickle, Harrison & Howard fron Co., St. Louis, Mo., 
$35.20; specials, $60. Dennis Long & Uo., Louisville, 
Ky., $36.49; specia's, $80. Cincinnati & Newport Iron & 
Pipe Co., Newport, Ky., 837; specials, $80, McNeil Pipe 
& Foundry Co., Burlington, N. J., $38, specials, $67, H 
P. Rugg & Co,, St. Paul. 4-inch, $39.50; 6-inch, $38.50; 12- 
inch, $37.50; 16-inch and 20-inch, $37; specials, $60. The 
contract was awarded tothe Bhickle, Harrison & 
Howard Iron Co.; at an aggregate of about $110,000,- 
Valves. The contract was awarded to R. D. Wood & 
Co,. Philadelphia, la.; 3-inech, $5.76; 4inch, $8.50; 
6-inch, $14.37; 12-inch, $36.50; 16 inch, $72; 20-inch, $110; 
the contract will aggregate about $4,000 or $5,000.— 
Hydrants. Ths contract was awarded to R. D. Wood & 
Co., of Philadelphia, at an aggregate of about $10,000 to 
$12,000.——Stop-cocks and valve bores. Bingham & 
Taylor, $2,000.—Stop-cocks and taps. Holland «& 
Thompson, St. Paul, $1,500.——Submerged pipe (across 
the Mississippi to West St. Paul, 1,100 feet), MacRitchie 
& Nichol, Chicago, $11.80 per foot: John F. Ward, Jersey 
City, N. J., $13.63. The sontract was awarded to Mac- 
Ritchie & Nichol, who had the contract for laying the 
submerged pipe across the Mississippi at Minneapolis. 
Inlet pipe (at Lake Vadnais). The contract was 
awarded to William McTeague, of St. Paul, 

The following proposals have been received at Mii- 
waukee, Wis., for furnishing 1,900 tons of water pipe, 
with the privilege reserved by the City Engineer to in- 
crease the amvunt to 2,500 tons; the prices are for 20, 
16, 12, 8, 6, 4and 3-inech pipe: Cincinnati & Newport 
Iron & Pipe Co,, $31.90, $31.90, $32.90, and $33.30 for the 
other sizes; Lake Shore Foundry, Cleveland, O,, $12.10, 
$33.08, $33.14, 34.17, $34.23, $37.05, 37.05; BShickle, Harrison 
& Howard Co., St. Louis, $34, $35, $35, $36, $36, $39, $41; 
Meilert Foundry & Machine Co., Reading, Pa., $34 for 
20,16 and 12-inch pipe. The contract was awarded to 
the Cincinnati & Newport Iron & Pipe Co., Newport 
Ky. 

Proposals were opened January 10th by the Water 
Board, Baltimore, Md., for the following water pipe: 
15,000 feet of 14-inch. 5 pounds per foot: 14,000 feet of 
3-inch, 12% pounds per foot; 20,000 feet of 4-inch, 14 
pounds per foot; 1,000 feet of 6-inch, 30% pounds per 
foot ; 25,000 feet of 10-inch, 56 pounds per foot: 2,000 feet 
of 12-inch, 8 pounds per foot; 1,200 tons of 20-inch. 
The following were the prices: Gloucester Lron Works, 
Gloucester. N. J., 10.5, 21.5, 28.75, 45, 84.5 cents and $1.25 
per foot, and $31.35 per ton for the 2%-inch pipe; total, 
$72,890, R. D. Wood & Co., Philadeiphia, Pa., 10%, 22, 30, 
49, 85 cents and $1.29 and $33; total, $75,436.25. J. Veraon 
Campbell, Baltimore, Md.,, 11.5, 21, 31, 45, 89, 98 cents, and 
$34.50; total, $77,765. McNeal Pipe & Foundry Co., 
Burlington, N. J.. 11, 23, 31, 48, 90 cents, and $1.34 and 
$33.50; total, $77,860. The contract was awarded to the 
Gloucester Irou Works. Robert K. Martin is chief en- 
gineer of the Water Department. 
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Filtering Plant.—The awarding of the contract fora 
filtering plant for the city of Allegheny, Pa., has been 
postponed for one week, Bids are received by James 
Brown, City Controller. 

Stone and Wood.—The following proposals have 
been received by Capt. W. H. Bixby, U. 8. Engineer 
Office, Wilmington, N.C. for supplies for harbor im- 
provement at Beaufort, N.C. Stone, 2,000 tons; P. 
Linehan and John H. Winder,. Raleigh{ N. C., $2.95; 
David B. Howell, New York City, $3.09; W. F. Haigh. 
New York Citv, $3.49; William M. Fields, Kentmere, 
Del., $3.90; F. H. Smith, New York City, $4.44; Henry P. 
Gilbert, Georgetown, D. C., $4.75. Contract awarded to 
P. Linehan and John H. Winder.——Wood, 200 cords; 
contract awarded to Wm. Hawkins, Wilmington, N. C., 
at $3 per cord.——Coal, 800 tons; contract awarded to 
Fowler & Morrison, at $4.38 and $3.75 for small and 
large lots. 

City Work.—At Pittsburg, Pa., contracts were 
awarded to Karns Bracken fur street grading and pav- 
ing, and to C. C, Kohne for constructing the Alder 
street, Swope street and Euclid avenue sewers. 

At Omaba, Neb., Messrs Creighton, Murphy & Co. 
have contended that their contract with the city en- 
tities them to pave certain streets which have been 
ordered paved, although the bid made by them did noi 
cover these streets, The city claims that no general 
bid for paving can be made to cover any streets not 
specified and, therefore, that new bids must be called 
for in the cases of the streets recently ordered paved. 
This opinion is upheld by the City Attorney. 

At St. Paul, Minn., contracts for street grading have 
been awarded to Michael Tracy, at $8,000; and to Dale & 
Bungardner, at $17,520. A large amount of work inthe 
way of street widening. grading, extending and im- 
proving bas been authorized for the current year by 
the Board of Public Works. 


New Bridges at Minneapolis, Minn.—City Engineer 
Andrew Rinker, of Mianeapolis, Minn., sends us the 
following estimates presented to the councils of that 
city, on December 28th, for building bridges across the 
Mississippi river at the points named. The Twentieth 
Avenue bridge will be 800 feet long, (4 200-feet spans): a 
through bridge with 36 feet roadway and two 6 feet 
footways; total estimated cost,$100,000,the piers are ma- 
sonry on pile foundations. The Franklin Avenue 
bridge will have five spans of 200 feet each; a deck 
roadway 100 feet above the water: masonry pier about 
85 feet high founded on sand rock, Roadway 18 feet 
wide, and two sidewalks 6 feet each. Total estimated 
cost, $111,700. Lake street bridge will have six spans of 
200 feet each ; a 36 feet deck roadway and two 6 feet side- 
walks; roadway about 110 feet above the water. Total 
estimated cost, $230,000. The Twentieth Avenue bridge 
will probably be built this winter; the other two are not 
yet settled upon as totime of erection. Mr. Rinker is 
also engaged upon surveys and plans for another 
bridge at Sixth Avenue, south, to span the “apron” at 
the Falls, cross the Manitoba stone viaduct and east 
channel of the river. This bridge would be over 1,500 
feet long and require a single span of not less than 540 
lineal feet, together with one of 200 teet, three of 160 feet 
each, and the remainder iron trestie work. The super- 
structure of a steel arch bridge at Hennepin avenue 
will be shortly advertised for, the substructure being 
well under way. The center pier is being sunk by the 
pneumatic process by W. G. Coolidge & Co., of ,Chicago; 
in 26 feet of water and then 6 feet into the sand rock; 
the caisson being 114 feet by 20 feet. The superstrue- 
ture will be in two arched spans of 260 feet each, the 
arch having a rise of 26 feet; with a deck roadway 30 
feet wide, and two sidewalks of 5 feet each. The piers 
and abutments, however, are buiit for a bridge 80 feet 
wide; the superstructure will be erected for one-half 
of this, or 40 feet, at present. 


Railroad Contracts.—A. J. Twiggs, of Augusta, Ga., 
has the contract for completing grading the Augusta, 
Edgefield & Newberry R. R. (narrow gauge) to New- 
berry.— Thomas McMichael and J. Morris, have been 
awarded the contract for the first twelve miles of the 
Louisville, St. Louis & Texas R. R. from West Point, 
Ky., westward ; work will bejpushed rapidly.- —Henry & 
Balch and R. B. Langdon & Co., have been awarded the 
contracts for constructing the Minneapolis, Sault Ste. 
Marie & Atlantic R. R., from Tartle Lake to Minncapo- 
lis.——E, C. Manning., of Washington, D. C., has been 
awarded the contract to extend the Atlantic & Danville 
R. R. from Belfleld to Danville, Va. James W. Sum- 
mers, C. H. Miller, and Timothy Ford, of Keokuk, 
Ia.; George D. Cook, of Chicago and John R. Price, 
of Topeka, Kan., have been awarded contracts 
ior the construction of the new line to Chicago 
for the Atchison, Topeka & Santa Fé R.R. A. A. Rob- 
inson, Chief Engineer, and A. L. Gage and E. Wells, 
of the engineer department, were in Kansas City, Mo., 
January 7th and let the work in twenty mile sections. 
——Messrs. Carlisle, Price & MeGavock have been 
awarded the contract for constructing the Denver & 
Rio Grande R. R. extension from Red Cliff, Col., to 
Gienwood Springs, 60 miles; work to be commenced 
this month and to be completed by August; contract 
price, $2,000,000, 


ENGINEERING NEWS 


Railroads, Bridges and Canals, 


Hoosac Tunnel.—The State of Massachusetts has 
sold the Hoosac tunnel and the 44 miles of railroad an- 
pertaining to it, tothe Fitchburg R. R. Co. for $5,000,v00 
in 50-year bonds. 


Poughkeepsie Bridge.—One of the large caissons 
now in course of construction was launched Janvary 
8th; it is intended for pier No. 5; the upper courses of 
timber will be built upon it while it is afloat. 


Rowell American Switch Co.—Incorporated at 
Portland, Me., to manufacture railroad switches and 
appliances invented by B. C. Rowell. President, Mar- 
tin V. B. Flanders; Treasurer, C. W. Hatch; capital 
stc-ck, $100,000. 


Elmira & Lake Ontario R. R. Co.—This is the name 
of the company formed by the consolidation of the 
Chemung, the Elmira,Jefferson & Canandaigua and the 
Sodus Bay & Southern railroad companies with the 
Northern Central R. R. Co. Capital stock, $1,500,000. 


Tehuantepec Ship Railroad.—Hon. A. G. Cochran, 
of St. Louis, Mo., is reported as stating that the work of 
construction will probably be commenced this year; 
there is no absence of means, but the preliminaries are 
somewhat defective yet. 


Cable Railroad. The Nashville Cable R. R. Co., cap- 
ital stock $300,000, has been incorporated at Nashville, 
Tenn.; the road will be three miles long. The incor- 
porators are H. B. Morrow, G. K. Whitworth, L, B. 
Fite, E. T. Noel and G. Davidson. 


Ohio River Bridge.—The permanent surveys are be- 
ing made for the Kentucky approach to the steel bridge 
to be b ult over the Ohio river at Cairo, Ill.; work will 
be commenced at once on the trestle, 3000 feet long, 
The approaches on either side will be 1.5 miles long 
and the bridge proper, 1 mile, a total of four miles; it 
will be 52 feet above high water mark. It is expected 
to be ready for traffic within three years. 


Union Elevated R. R.—Work has been commenced 
on this new Brooklyr elevated railroad and will be 
proceeded with as fastas the weather will permit. The 
foundations are being excavated at the junction of 
Fulton street, Flatbush and Hudson avenues, for the 
line that isto be built on Hudson, Flatbush and Fifth 
avenues. No ironwork will be erected until the 
weatheris milder. The contracts for superstructure 
are not yet let. 


New Railroads and Extensions.—New Orleans, 
Natchez & Fort Scott R. R. Work has been commenced 
on the location at Fort Scott, Kan., and will be run to 
New Orleans; Engineer Patterson is in charge.—— 
Staten Island Rapid Transit R. R. Some changes are 
to be made in the track; address F. F. Emmons, presi- 
dent of the company, or Erastus Wiman,—lliinois 
Central R.R. On the Chicago, Madison & Northern 
line 19 miles of track have been laid, from Freeport, 
lll., north towards Madison, Wis.; depot grounds have 
been purchased at Rockford, Ill.. for $50,000.—Balti- 
more & Ohio R. R. A line is being surveyed from Cum- 
berland, W. Va., to Pensacola, Fla.—Savannah, Dub- 
lin & Western R. R. The funds have been subscribed 
for preliminary surveys and an engineer corps will be 
put in the fleld shortly.—Chicago, Milwaukee & St. 
Paul R. R. The Sioux City & Dakota division has been 
extended from Sioux City to Rodney, Ia., 37 miles; this 
line has been opened for traffic——Selma, Cahaba 
Valley & Birmingham R. R. An engineer corps has 
started the survey from Selma, Ala.——A railroad is 
projected from Tyner’s station, on the East Tennes- 
see, Virginia & Georgia R. R. to Lafayette, Ga., 
where it will connect with the proposed Graysyille & 
Anniston R. R. 


Bridge Repair.—The bridge at Stillwater, Minn., 
is being practically reconstructed; it is a pile bridge 
principally, with 300 feet pontoon draw, a 200 feet com- 
bination Howe truss span and several small queen 
truss spans of 30 and 60 feet to permit of small boats 
passing through the pile work. The bridge has been 
built ten years, and is now undergoing needed im- 
provements. Oak planks are being laid lengthwise in 
the road (which is thought by someto cause horses to 
slip) with iron tracks for wheels. The pontoon and 
Howe truss were repaired a year ago, and only the pile 
foundations of the latter are nowto be repaired. The 
original cost was $25,000 and the present work will cost 
about $16,000. The work is being done by day labor: 
under the supervision of George Low, city inspector 
of bridges. 


Street Railroads.—The Western Valley Street R. R. 
Co., Birmingham, Ala.; Secretary, W. H. Naff.— 
National Street R. R, Co., McPherson, Kan.: T. J. 
Darrah, O. E. Hudicker and others, of MePherson.-— 
West End R. R. Co., Boston, Mass. ; between Boston and 
Brookline; electricity or cable; work to be commenced 
in the spring ——Memphis Street R. R. Co., Memphis, 
Tenn. ; the company has consolidated with the Citizens’ 
Street R. R. Co,, the tracks will be relaid and extended. 
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—-Stoneham Horse R. R. Co.; the company has been 
granted permission to extend its lines to Melrose 
Mass.—Texarkana Street R, R. Co., Texarkana, Ark.: 
eonstruction will be commenced shortly.—Atluntic 
Avenue R. R. Co., Brooklyn, N. Y.; President Richard- 
son is preparing to construct a ecabie line on Fifth 
avenue to Greenwood cemetery; the company is await- 
ing the results of the trial of the Park avenue cable line 
and is investigating the various systems of electric 
motors.—A street railroad is projected for Passaic 
N. J.—A street railroad is to be built at Steubenville’ 
0., by New York parties. 


Nicaragua Canal.—The Committee on Foreign Re- 
lations, on January 6th, reported favorably a bill to 
incorporate the Maritime Canal Company of Nic- 
aragua; the compaiy will operate under concessions 
made by Nicaragua or Costa Rica. The incorporators 
are Frederick Billings, Charles P. Daly, H. L. Hoteh- 
kiss, Francis A. Stout, W. B. Franklin, William L. 
Merry, Horace Davis, Edward F. Beale, James H. 
MeMullen, Sheppard Homans and Daniel Ammen. The 
eapital stock is not to exceed $100,000,000 nor to be less 
then $50,000,,00. The company’s affairs to be managed 
by eleven directors, citizens of the United States and 
Nicaragua, of whom one may be appointed by cach of 
the two countries; the tolls for passage through the 
canal to be reas»nable, and not in excesss of $2.50 per 
ton of freight; the United Status to exercise such con- 
trol over the canal as is not inconsistent with treaty 
obligations; the privileges granted to expire unless 
$10,000,000 of the capital stock is subscribed for within 
two years, and work actually commenced within four 
years, and power to alter, amend or repeal the act to 
be reserved to Congress. On January 11th, the Senate 
passed a resolution advising the President to enter 
into negotiations with Nicaragua for concessions for 
an interoceanic canal. 


North Nashville Bridge.—The Bridge Committee 
has made its report to the City Council, Nashville, 
Tenn., with regard to the contracts for the construction 
of the bridge. The committee reports the entire ex- 
pense, upon the contracts awarded, to be estimated as 
follows:— 

1. Embankment of approach 

2. Abutment No. 1, with rip-rap 

3. Excavations of foundations above water, pil- 
ing, timber in foundations, and concrete of 
piers Nos. 2, 3, and 4, and abutment No. 5.... 

All stone, first class masonry for piers Nos. 2, 3, 
and 4, and abutment No. 5 

All iron superstructure 


Total cost of bridge and approach 
To this add for total approximate of engineer’s 
compensation 


New Railroad Companies.—Louisiana, Arkansas & 
Missouri R. R. Co.; 130 miles; A. W. Soper, Montelair, 
N. J., Joseph Siocum, New York City, Logan H. Roots, 


Little Rock, Ark. : capital stock,$2,600,000.— Put-in-Bay 


Port Clinton & Southern R. R. Co.: from Ottawa, O., to 
some point.onthe Wheeling & Lake Erie R. R. or the 
Lake Shore & Michigan Southern R. R.; the right-of- 
way is being secured; $30,000 is to be raised for grading 
the line between Po_t Clinton and the W. & L. E. R. R. 
—Chicago, Fort Scott & Texas R. R. Co.; fromm Fort 
Seott, Kan., northeast to Alexandria, Mo., and Chicago, 
Ill, and southwest through the Indian Territory and 
New Mexico to El Paso, Tex.; President, A. A. Harris, 
Fort Seott; Vice President, Henry C. Comegys, New 
York City ; Secretary, C. H, Malin, Fort Seott; Rowland 
H. Hazard, President of the American Loan & Trust 
Co., New York City; engineer corps will be put in the 
field soon and 100 miles will be built this vear.—Missouri, 
Tennessee & Georgia R. R. Co., from Humboldt, Tenn. 
to Hickman, Ky.; John ©. Glenn, J. C. Hailey. and 
others.— Nebraska. Kansas & Cimarron River R. R.; 
Cc. C. Burnes, Atchison, Kan., H. E. Bell, Kendall, Kan5 
and others; office at Kendall; capital stock, $3,000,000. 
— Vincennes & New Albany R. R. Co.; from Jasper to 
New Albany, Ind., 73 miles; E. F. Fuller, New York 
City, and others ; capital stock, $1,800,000.-—Drummond 
& Phillipsburg R. R. Co. and Missoula & Bitter Root 
Valley R, R. Co.,25 and 80 miles,location nowin progress: 
incorporated by Gov. Haaser, T. C. Power and others, 
Helena. Mont.; contracts will be let shortly and the 
roads are to be completed this year..—-Nebraska, 
Kansas & Texas R. R. Co., from Oberlin, Kan., to Worm- 
wood Springs, Tex. ; 590 miles; G. F. Bogue, Tully Scott, 
of Oberlin, and others; office at Oberlin; cupital stock, 
$2,000,000.——St. Louis Southwestern R. R. Co.: from 
East St. Louis, IlJ., to Cairo; E. C. Dawes, Cincinnati. 
O.: C. W. Fairbanks, InJianapoiis, Ind., and others: 
office at Pinckneyville, Ill.: capital stock, $1,000,000,—— 
Blue Valley R. R. Co.; the name ef the consolidation of 
the Manhattan & Blue Valley R. R. Co., and the Marys- 
ville & Blue Valley R. R. Co., in Ka ; this scheme is 
in the interest of the Union Pacific R. R. Co., and gives 
an independent route from Omaha to Kansas City, by 
way of Beatrice, Neb., and Topeka, Kan. 








